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I.     FRACTUEEa. 

■.A  PEiACTURB  Diny    be    defined    aa    tlie   sudden    and 

■  violent  solution  of  continuity  in  s.  bone. 

Varieties. — Many  different  varieties  of  fracture 

e  met  with,  and  they  may,  in  tlie  first  pla^e,  be 

I    iliviiled   into   sitnplo    and    compound.       A    fracture 

1  is  said  to  be  simple,  when  it  is  unaccompanied  by 

■  an  open  wound  leading  down  to  the  broken  bone  ;  on 
Itiie  other  hand,  it  is  termed  eompowtui,  when  the)*e  is 

n  open  wound  which  comn)unicat«B  with  the  seat  of 
P  fracture.  A  fracture  may  be  rendered  compound  at 
[  the  time  of  injury  by  the  same  violence  that  causes  the 
[  fintcture,  either  lacerating  the  tissues  or  forcing  the  end 
le  of  the  fi^agmenl^  through  tlie  akin  ;  in  other  cases 
B*  Iractiire,  which  is  at  ilrst  simple,  may  siilisequently 
e  compoitud  from  sloughing  or  ulceration  of  the 
ItisBues  over  the  seat  of  injury. 

A  fracture  ia  said  to  bo  complete  when  it  involves 

the  entire  tiiickness  of  the  bone,  and  iiioomplete  when 

it  atTectG  a  purtioa  only  of  its  thickneus  ;  the  former 

iety  is  by  far  the  more  common,  the  latter  being 

met  with  in  cases  where  a  bone  is  partially  fissured,  as 

is   Hometimea    seen  in   the   vault  of  the   skull,  ( 

e  Bo-oalled  "  grevnalick  "  fracture  {Fig.  1 ),  an  injury 
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often  occurring  in  young  Bubjects,  where  tte  shaft  of 
a  long  bone-is  bent  and  partially  broken,  the  fracture 
only  involving  the  bone  on  the  convexity  of  the  curve  ; 
nnder  these  circumstances  the  perioste«ra  often  re- 
mains untorn,  and  there  is  little  or  no  displacement  of 
the  fragments.  Other  forma  of  incomplete  fracture 
are  the  splintered,  where  a  small  portion  or  sj^inter  of 
bone  is  separated,  and  the  perforaied  or  puTiclured,  the 
result  usually  of  a  gun-ahot  wound. 

A  fracture,  again,  may  be  single  or  multiple  ;  in  the 
former  case  there  is  a  single  line  of  fracture  involving 


I 


L  the  latter  there  are  two  or  more 
fi-actures  involving  either  the  same  or  different  bones. 

When  the  bone  is  broken  into  several  or  innumer- 
able fragments,  the  fracture  is  said  to  be  comminuted. 
A  fracttire  is  described  as  Prangvene,  Mique,  limifi- 
tudinal,  spiral,  T-shaped,  stellate,  and  dentate,  accord- 
ing to  the  direction  which  the  line  of  fracture  takes  \ 
it  is  termed  impacted  when  one  fragment  is  driven 
into  and  fixed  in  the  other. 

When  occurring  in  the  neighbourhood  of  a  joint, 
e.g.  the  hip  or  alioulder,  the  terms  intracapsular  and 
eairaeapauloT  are  employed,  according  a^  the  line  of 
fi:«cture  is  internal  or  extei'nal  to  the  capsular  liga- 
ment. A  fracture  is  said  to  be  complicated  when  it 
is  accompanied  by  injury  to  some  other  important 
part,  e.ff  by  a  dislocation  oi-  wound  of  a  neighbouring 
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join^  or  by  wound  of  a  largo  blood-vessel,  or  of  si 
internal  cavity  or  organ ;  a  aimplo  f)*actare  may  be 
complicated  by  an  external  wound,  the  fracture  uot 
being  termed  compound  unless  the  wound  in  the 
I    soft  porta  leads  down  to  or  ex]K>aes  the  bone. 

f  Separntion  of  the  epipJtyseM  may  be  conBtdered  along 
I  vith  fractures  ;  those  iiijuries,  which  occur  only  in  ' 
I  young  subjects  before  ossificatioa  is  completed,  maj  J 
I  involve  the  ends  of  any  of  the  long  bones,  the  uppei  J 
and  lower  epiphyses  of  the  humerus  being  those  whioli  I 
I  ftre,  perhaps,  most  frequently  separated ;  less  frequently- 1 
'  the  epiphyses  of  other  bones  are  involved,  e.g.  tjiose  <^  I 
I    the  OS  calcis,  acromion,  olecranon,  etc. 

CanBes. — The  causes  of  fracture  may  be  divided  I 
I    into  two  great  classes,  predisposing  and  exciting. 
I  TJie  prediapoaing  causes  include  all  those  condi- 

I    tions,  constitutional  or  local,  in  consequence  of  vhich 
the  osseous  tissue  becomes  unusually  fragile,  weakened, 
or  diseased ;  e.g.  old  age,  ricketa,  certain  nervous  affee- 
I    tions,  such  as  locomotor   ataxy,   general  paralysis  of 
the  insane,  etc.,  caries  or  necrosis,  malignant  tumours 
I    of   bone,    osteo-malacia,    atrophy    of   bone    from    any 
I    cause,  absorption  of  bone  from  pressure  of  tumours,  or   J 
I    syphilis,  when  the  bone  becomes  the  seat  of  gummatous  I 
I    deposits.  I 

I  Other  predisposing  causes  of  fracture  are  the  male  I 

I  sex,  in  consequence  of  their  more  constant  exposure  to  1 
I  violence,  and  the  shape  and  situation  of  particular  i 
I  bones,  the  long  ones  of  the  extremities  being  mora  I 
I  frequently  involved  than  short,  thick  bones,  like  the  J 
bodies  of  the  vertebi-w,  etc.  I 

ThaexcUing  causes  of  fracture  are  external  violence  J 
\  and  muscular  action.  I 

Extumal  viot^mce,  by  far  the  more  common  cauB%  I 
I  may  act  in  one  of  two  ways,  cither  directly  or  in-  I 
L  directly.  When  due  t«  direct  violence  the  fracture  I 
I  takes  place  at  the  port  struck,  e.g.  when  a  blow  on  the  J 
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noBe  fractares  the  nasal  bones  ;  under  these  c 
stances,  the  soft  tissues  coveiing  the  bone  are  frequently  I 
bruised,  or  torn  and  lacerated,  as  the  result  of  tha  | 
same  force  that  cansce  the  fracture,  so  that  i 
wound  is  produced  which  leads  down  to  the  bone,  and  I 
the  fracture  is  consei^uently  often  compound. 

When  due  to  indirect  violence,  the  force  acting  at  1 
one  spot  is  transmitted,  and  causes  a  fracture  at  a  " 
tance  from  it,  e.g.  whea  a  person  falling  upon  the  hand 
or  shoulder  fractures  the  clavicle. 

Mvt(Mla/r  action  is  not  a  common  cause  of  fracture 
when  the  bones  are  in  a  healthy  condition,  except  i 
the  case  of  the  patella,  wliich  is  often  broken  by  the  I 
contraction  of  the  powerful  quadriceps  ejctensor  i 
attempt  to  savo   the   body  from   falling  backwards,  < 
Much  less  frequently  some  of  the  other  bones,  e.g.  the  i 
olecranon,  os  lilcis,  etc.,  are  fractured  as  the  result  of 
sudden  violent  contraction  of  the  muscles  inserted  into  I 
them.     When  the  bones  are  in  a  softened  or  diseased'  I 
condition,  fracture  of  any  of  them,  even  tlie  long  ones  i 
of  the  extremities,  may  be  produced  in  the  aame  way  ; 
and,  doubtless,  most  of  the  so-called  Bpontaneous  frae- 
iurea  belong  to  this  class,  being  in  reality  due  to 
muscular     action     acting    upon     hones,    which    are 
weakened  from  some  of  the  causes  mentioned  above 
as  predisposing  to  fracture. 

In  the  same  way  separation  of  the  epiphyses  of  tlia 
long  bones  is  not  uncommon  in  infants  the  siibjecte  of  i 
cotigenitol  syphilis,  owing  to  changes  of  an  inllanim&-  J 
tory  character  taking  place  at  the  junction  of  t!ie  I 
shafts  with  the  epiphyses;  a  somewhat  similar  condir  j 
tion  is  occasionally  met  with  in  children  who  are  I 
affected  with  "acute  rickets  "  or  "  infantile  scurvy,"  1 
in  consequence  of  effusiona  of  blood  taking  place  | 
between  the  epiphyses  and  shafts,  and  also  benea'hthe  A 
periosteum.*  I 

'Bailow;  Med.-CluT.  Tnuu.,  vol  Ixvi.,  1B83.  J 


Si'MPTOMS  OF  FrACTUKE. 


IiUra-ulerlne  /racture.  —  Fractures  occasionally 
occur  in  tlie  ftetus  before  liirtli,  in  eoiue  casfS  as  the 
result  of  external  violence,  e.g.  a  fall  or  blow 
abdomen  of  the  mother  ;  in  other  inatanoes,  in 
qiieDce  of  abuormuJ  contraction  of  the  uterus,  c 
of  the  muscles  of  the  child  itself.  The  fracture,  wliicli 
may  be  either  simple  or  coni|>oun<I,  may  or  may  not 
liave  united  at  the  time  of  biilli.  Intra-utetine 
fractures  must  not  be  confounded  with  tliose  occSr 
sionally  produced  as  the  result  of  violence  sustiiined 
during  actual  delivery. 

Symptoms.— The  general  symptoms  of  fracture 
are  abnormal  mobility,  deformity,  crepitus,  and  loss  of 
power,  with  more  or  less  pain,  swelling,  and  eccbymosiB 
at  the  seat  of  injury  ;  occasionally  the  patient  is  aen- 
aible  of  a  distinct  crack  or  snap  produced  by  the  giving 
way  of  the  bone  at  the  moment  the  fracture  occurs, 

AJl  these  symptoms  are  not,  however,  present  in 
every  case,  being  modified  by  various  conditions. 

Abnormal  tnobilUy  is  owing  to  the  loss  of  con- 
tinuity in  the  broken  bone,  and  can  usually  be  detected 
by  grasping  the  limb  on  either  side  of  the  seat  of  frac- 
ture, and  then  moving  the  fragments  to  and  fro,  or 
rotating  them  on  one  another.  It  is  not,  however,  a 
symptom  which  is  always  present,  for  it  is  wanting  in 
'mpacted  fi'autui'e,  and  cannot,  as  a  rule,  be  detected 
when  a  short  or  fiat  bone  is  broken,  e.g.  in  the  bodies 
of  the  vertebrw,  vault  of  the  skull,  etc. 

DeformUy^  owing  to  displacement  of  the  fn^pnents 
.  of  the  broken  bone,  is,  when  present,  always  an  im- 
portant sign  of  fracture.  It  may  be  the  direct  result 
of  the  violence  that  causes  tlie  fracture ;  e,g.  in  im- 
pacted fracture  of  the  lower  end  of  the  radius  or  neck 
of  the  femur ;  or,  as  is  usually  the  case,  it  may  be 
e  to  subsequent  muscular  contraction  ;  e.g.  in  oblique 
fracture  of  tlin  tibia  when  the  lower  fnigtneut  is  dniwn 
upwards  above  the  upper  by  the  action  of  the  muscles 
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of  the  calf;  or  it  may  be  tLe  result  of  the  weight 
the  limb  dragging  upon  one  of  the  fi-.igmenta  ;  e.g.  in 
fracture  of  the  clavicle,  when  the  outer  fiiigiuent  is 
drawn  down  by  the  weight  of  the  arm.  The  parti- 
cular deformity  will  depend  upon  the  direction  of  the 
line  of  fracture  and  also  upon  the  nature  of  the  dis- 
placement of  the  fragments  ;  thus  it  may  be  angular, 
or  transverse  or  lateral,  or  one  fragment  may  over- 
ride or  be  rotated  on,  or  widely  separated  from,  the 
otlier. 

In  all  cases  the  injured  part  should  be  compared 
with  the  opposite  side  of  the  body,  as  it  ia  often  only 
by  a  careful  comparison  made  in  this  way  that  the 
deformity,  if  slight,  can  be  detected. 

Deformity  is  not,  however,  always  present ;  it  is 
often  absent  when  one  of  two  pai-allel  bones  ia  broken ; 
e.g.  in  ixacture  of  the  fibula,  the  tibia,  acting  as  a  splint, 
often  prevents  any  displacement  of  the  fragments  from 
taking  placa  Again,  when  a  short  or  flat  bone  is  in- 
volved, there  is  often  no  displacement  and  consequently 
no  deformity. 

Crepilua  is  the  term  applied  to  the  rough  grating 
produced  when  the  ends  of  a  broten  bone  are  rubbed 
against  one  another.  When  present,  it  is  always  a 
valuable  sign  of  fracture,  but  it  is  often  absent ;  e.g. 
in  incomplete  fracture,  or  when  the  fragments  are  im- 
pacted, or  widely  separated,  bo  that  they  cannot  bo 
brought  into  contact.  It  is  also  wanting  if  a  portion 
of  blood  clot,  muscle,  or  other  tissue,  is  interposed 
between  the  fragments ;  or  if  the  fracture  ia  not 
recent,  and  the  ends  of  the  bone  have  become  covered 
over  with  inflammatory  exudation.  When  a  short  or 
flat  bone  is  fractured,  it  ia  often  difficult  to  detect 
crepitus,  as  also  in  cases  where  one  of  two  parallel  bones 
ia  broken  ;  e.g.  in  fracture  of  the  fibula. 

The  true  or  bony  crepitus  met  with  in  fracturs 
must  be  distinguished  from  false  or  "  silken  "  crepitus, 
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with  fuTiction.  ia 
ixtent  in  the  part 
more  or  leaa  pain  will 
a  most  instancea  swell- 
■  or  later  show  them- 

i  epiphjuia,  the  general 
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ras  it  is  sometimes  tfirmed,  which  frequently  accompa- 
niea  inflammation  of  the  sheath  of  a  teDdon ;  in  the 
latter  case  there  is  simply  a  fine  crackling  very  dif- 
ferent to  the  rough  grating  of  fracture.  When  in  the 
neighbourhood  of  a  joint,  care  must  he  taken  not  to 
mtatake  the  crackling,  which  often  accompanies  efln-  I 
sion  into  its  interior  or  into  an  adjacent  bursa,  for 
the  crepitus  of  fracture. 

tioM    0/  povMT   or   inter/eri 
usually  present  to  a  greater  or  i 
■where  the  fracture  is  situated  ; 
usually  be  complained  of,  and  ii 
^ing  nnd  eechymosia  wiU  soonei 
selves  at  the  seat  of  injury. 
In  cases  of  separation  of  a 
liymptoms  are  identical  with  those  of  fracture,  except 
Uiat  crepitus  is  either  absent  or  much  leaa  distineti 
owing  to  the  fact  that  the  line  of  separation  runs 
through   cartilage   rather   than   bone ;  for  the   same 
reason,  the  ends  of  the  fragments  are  more  smooth 
and  rounded,  not  so  sharp  and  irregular  aa  in  fracture. 
General   principles  of  tj-eatment.— In  the 
treatment  of  any   fracture  there   are    three   indica- 
Ltions    to  be   arrived   at,  and,  if  possible,  carried   out, 
:  (1)  Tlie  reduction  of  the  fracture  ;  (3)  the  main* 
litenance  of  the  fragments  in  their  proper  position  until 
'b  effected ;  (3)  the  prevention  and  treatment  of 
mplication,   constitutional  or   local,  that  may 

1.  The  reduction  or  setting  of  tJie  fracture,  i.e. 
Iihe  restoration  of  the  fragments  (when  displaced)  to 
'heir  proper  position,  should  always  be  effected  with 
B  little  delay  as  possible,  otherwise  the  muscles,  as  tlie 
BBult  of  the  irritation  to  which  they  are  subjected, 
e  rigidly  contracted,  and  considerable  force  will 
«  required  to  overcome  the  spasm.  Great  care 
diould  always  be  employed  in  manipulating  the  limb, 
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for  if  it  ia  roiighJy  handled  there  ia  a  risk  of  conyort- 
ing  a  ainiple  fracture  into  a  compound  one. 

In  ordinary  cases,  e.g.  in  fracture  of  the  long  bonea 
of  the  extremities,  reduction  ia  eifeoted  by  the  employ- 
ment of  exteneiou  and  counter-extension.  Tlie  surgeon 
makee  extension  by  drawing  steadily  and  without 
jerking  npon  the  limb  below  the  seat  of  fracture, 
while  an  assistant  makes  counter-extension  ;  viz.  fispa 
the  limb  on  the  proximal  side  of  the  fractura  In  this 
■way  the  extending  force,  which  acts  only  on  the  lower 
fragment,  is  maintained  until  the  ends  of  the  bone  are 
drawn  opposite  to  one  another  ;  by  a  little  manipula- 
tion, as,  for  example,  by  pressing  gently  on  one  or 
both  of  the  fragments,  they  can  usually  be  brought 
into  proper  position,  and  some  further  means  must 
"  then  be  adopted  in  order  to  maintain  them  so. 

Inasmuch  as  spasm  of  the  muscles  is  the  chief 
cause  of  displacement  in  fractui'e,  reduction  will  often, 
be  facilitated  by  the  adoption  of  measurea  wliich  tend 
to  produce  muscular  relaxation.  In  Bome  cases  this 
can  be  effected  by  attention  to  the  position  of  the 
part ;  6.g.  in  fracture  of  the  tibia  and  fibula,  liy  bend- 
ing the  knee  bo  as  to  relax  the  muscles  of  the  calf ;  occar 
eionally  division  of  the  tendons  may  be  required  before 
reduction  can  be  effected ;  e.g.  tenotomy  of  the  teiido 
Achillis  is  occasionally  necessitated  iu  the  same  frac- 
ture. Anssthetics  will  often  be  found  useful  in  simihir 
circumatances,  for  when  the  patient  is  under  their 
influence  muscular  spasm  at  once  disappears. 

Reduction  ia,  however,  occasionally  impossible,  as, 
■  for  example,  in  certain  cases  of  firmly  imjiacted  frac- 
ture ;  under  these  circumstances  it  is  often  bettor  not 
to  attempt  it,  preparing  the  patient  for  the  deformity 
which  will  be  permanent 

2.  ThsmmTiteTtaTuxof  tlie  fragments  in  thmT  proper 
pontion  ailer  the  fracture  has  bepn  set  has  next  to  be 
attended  to,  and  this  may  be  effected  in  various  ways ; 
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n.g.  by  means  of  splints,  bandages,  or  Bome  form  of 
special  apparatus.  Splints  composed  of  many  difl'erent 
kinds  of  material  are  employed  for  this  purpose ;  e.g. 
'Wood,  tin,  ZLQC,  wire,  guttaperclia,  felt,  mill-board, 
r  leather,  etc. 

Bandages  containing  some  material,  i.g.  piaster  of 

aria,    atarch,    gum    and    chalk,   paraffin,   silicate    of 

f  sodium  or  potassium,  etc.,  which  hardens  when  dry, 

a  firm,  solid   application  accurately  moulded 

to  the  part,  are  much  used  at  the  present  time ;  if 

necessary,  they  can  be  strengthened  by  tiie  insertion 

L  of  pieces  of  iron,  tin,  felt,  or  mill-board,  between  the 

layers  of  bandage. 

Some  surgeons  at  once  put  up  the  fracture  in  one 

Bitf  the  different  varieties  of  Bolidif  jing  apparatus  ;  e.y. 

\  plaster  of  Paris  bandage ;  others  prefer  to   apply 

i  form  of  splint,  e.g.  the  ordinary  wooden  ones 

\  for  a  few  weeks,  and  theJi,  when  repair  is  well  ad- . 

r  Tanced,  to  replace  them  with  a  stiff  bandaga 

e  great  advantage  of  splints  is  that  the   seat  of 

injury  can  be  left  exposed,  whereas  if  a  stiff  liandage 

IB  employed  the  fracture  is  concealed  from  view,  unless 

the  bandage  is  interrupted,  or  slit  up  along  its  whole 

I  length  after  it  has  set,  so  as  to  allow  of  its  removal 

om  time  to  time. 

Ab  a  general  rule,  splints  should  be   employed  in 

peases  where  the  soft  tissues  are  much  swollen,  bruised, 

ir  ecchymosed,  or  where  there  is  much  displacement  of 

^  the  fragments  aud  difficulty  is  experienced  in  reducing 

FBod  maintaining  them  in  position,  care  being  tiiken 

that  in  the  former  case  the  bandages  which  fix  the 

splints  are  not  applied  too  tightly.     The  seat  of  injury 

being  left  unoovered,  some  eva|K>rating  lotion  can  bo 

Kpplied,  the  condition  of  the  part  can  be  examined 

"  y  to  day  without  removing  the  apparatus,  a 

isplacement  of   the  fragments  takes  place, 

mce  bo  evident  and  can  tlien  be  corrected. 


I 
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some  form  of  stiff  bandage  is  applied  when  the  parts 
are  much  swollen,  it  will  become  loose  when  the 
swelling  Babaidea  and  consequently  allow  of  move- 
ment anddisplacemeotof  theendaof  the  fractured  bona 

Astiffbandage  may,  however,  frequently  be  applied 
at  once  with  very  good  results,  if  none  of  the  con-  , 
ditions  just  mentioned  are  present ;  and  in  the  case  of 
the  lower  extremity  it  poaaesses  this  additional  advan- 
tage, that,  being  light,  it  does  not  necessitate  conflna- 
ment  to  bed,  and  the  patient,  with  the  assistance  of 
cratches,  wi]l  often  be  able  to  get  about  in  the  course 
o£  a  few  days. 

Many  modifications  of  the  latter  method  of  treat- 
ment are  now  employed,  and  a  very  useful  one  is  that 
recommended  by  Mr.  Croft,  in  cases  of  fracture  of  the 
lower  extremity.*  In  the  so-called  "  Croft's  splints," 
a  double  layer  of  coarse  flannel,  shaped  so  as  to  fit 
the  limb  and  form  a  kind  of  lateral  splint,  is  ap- 
plied to  each  side  of  the  leg  and  foot,  the  outer 
layer  having  been  previously  saturated  with  a  solu- 
tion of  plaster  of  Paris  and  water  of  the  consistence 
of  thick  cream.  A  mnslin  bandage  is  applied  outside 
the  flannel  so  as  to  maintain  it  in  close  contact  with  the 
limb  while  the  plaster  is  setting,  and  at  the  same  time 
care  must  be  taken  that  the  fracture  is  kept  in  proper 
position.  After  the  bandage  has  set,  it  is  cut  up  along 
its  centre,  viz.  in  front  of  the  limb  at  the  lino  of 
junction  of  its  two  lateral  halves,  so  as  to  allow  of  its 
removal  from  time  to  time  for  the  purpose  of  exam- 
ining the  fracture  and  the  condition  of  the  limb. 

In  the  application  of  splints  thei-e  are  certain  rules 
which  should  always  be  observed  ;  viz.  1.  The  splints 
should  be  well  padded,  especially  where  they  press 
upon  points  of  bone.  2.  They  should,  if  possible,  in- 
clude the  joints  above  and  below  the  fracture,  so  as  to 
completely  fix  the  limb.     3.  No  bandages  should  be 

•  MeiiiBi-Cbir.  Trana.,  vol.  liiv. 
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kppUed  beneath  them.  4.  The  seat  of  fracture  should 
■be  left  uncovered.  6.  The  extremities  of  the  limb, 
mjf-ff-  the  fingers  or  toes,  should  be  left  exposed  to 
niew.  When  plaster  or  other  forms  of  solidiiying 
Ka&nda^es  are  used,  care  must  be  taken  not  to  applj 
nhem  too  tightly,  otbei-wise,  when  they  set,  con- 
ftrtriotion  ofthelimb  maybe  produced  ;  to  prevent  this, 
Kt  is  a  good  plan  to  first  envelope  the  limb  in  a  layer 
Bof  cotton  wool,  or  to  apply  dry  next  to  the  skin  several 
ftlayers  of  an  ordinary  fiiinnel  bandage. 

■  Whatever  form  of  apparatus  is  employed,  the  frac- 
Btnre  should  always  be   examined   the   day  after  it  has 

■  teen  put  up,  and  subsequently  from  time  to  time  ;  if  the 
R.linib  is  found-  to  be  painful  and  swollen,  and  es- 
■■jwcially  if  the  toes  or  fingers  are  cold,  numb,  con- 
Basted,    or    tedematoua,    the     bandages     or     splints 

■  should  be  eased  or  removed  and  re-applietl,  other- 
ftwise  there  is  a  risk  of  gangrene  supervening,  for 
I  tiie  occurrence  of    these    symptoms  shows   that    too 

■  much  pressure  has  been  used  and  that  the    circula- 

■  tion  through  the  limb  has  become  impeded. 

H  The  special  forms  of  apparatus  which  may  bo  re- 
•■quired  will  be  mentioned  under  the  different  fractures. 
I        The    frajiture    bed,   in    cases    of   fracture    of    the 

■  lower  extremity,  should  be  flat  and  firm;  if  it  tends 

■  to  sink  in  the  centre,  a  piece  of  board  should  be 
l;ilitroduced  between  the  mattress  and  the  bedstead. 
■Care  should  be  taken  that  the  sheets  do  not  crease, 
Bsnd,  if  possible,  a  strong  cord  with  a  short  stick 
B'attached  to  its  lower  end  should  be  suspended  over 

■  the  bed,  to  assist  the  patient  in  raising  or  moving  his 

■  body  when  requisite. 

I  Treatment  of  componnd  b-actares— -The 
llimb  may  be  put  up  in  a  similar  manner  either  in 

■  aplints  or  in  some  form  of  stiff  bandage  ;  if  the  latter 
Bmethod  is  employed,  en  opening,  or  "  window," 
g^ould    be    cut    in   the    bandage    exactly    over  the 
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fracture,  or  tte  baadage  eliould  be  interrupted  at 
the  same  spot  with  strips  of  iron  hoop  or  pieces  of 
strong  wire,  which  are  inserted  between  ita  layers 
aa  it  is  applied,  in  order  to  allow  of  the  wound  being 
esamined  and  dressed  when  necessary. 

As  regards  the  treatment  of  the  wound  itself,  this 
will  depend  upon  tlie  nature  of  the  injury. 

If  there  is  a  mere  puncture  in  the  skin  caused  by 
the  sharp  end  of  one  of  the  frajpnents,  it  may  often  be 
closed  at  once  with  a  pad  of  lint  dipped  in  the 
compound  tincture  of  benzoin  or  collodion ;  under 
this  the  wound  will  often  rapidly  heal,  and  the  fracture 
being,  as  it  were,  converted  into  a  simple  one, 
will  in  many  cases  quickly  unite  witJiout  any 
suppuration.  If,  however,  imder  this  treatment 
the  temperature  rises,  and  the  parts  about  the 
seat  of  fracture  become  hot,  red,  painful,  and 
swollen,  the  pttd  of  lint  should  be  removed,  and  if  there 
is  any  evidence  of  suppuration,  the  wound  should  be 
opened,  and  free  vent  having  been  affoi'ded  to  the  pus, 
it  should  be  treated  in  the  manner  next  described,  or 
this  method  may  be  adopted  from  the  first. 

If  the  wound  is  of  some  dimensions,  and  if  its  edges 
are  lacerated  and  the  surrounding  tissues  much  bruised 
and  swollen,  no  attempt  should  be  made  to  close  it; 
under  these  circumstaocea,  if  seen  within  the  first 
twenty-four  hours  (all  bleeding  Laving  been  arrested), 
the  wound  should  be  carefully  cle^uised  and  then 
thoroughly  ayringed  out  with  a  solution  of  carbolic 
acid  (1  in  20)  or  some  other  antiseptic  lotion,  i».ro 
being  taken  that  the  fluid  comas  well  into  contact  with 
all  its  recesseB.  If  a  longer  period  has  elapsed,  a 
stronger  solution  should  be  used,  e.g.  one  consisting 
of  carbolic  acid  and  spirit  (1  in  5). 

Some  meana  must  then  be  provided  for  efficient 
drainage  ;  one  or  moi'e  of  the  ordinary  driiinage  tubes 
may  be  inserted,  and  the  wound  should   be  dresafd 
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rand  afterwards   treated  according  to  the 
method. 

[n  cases  where  the  ends  of  tlio  bones  are  much 

■    oomminiiteiJ,  the  fragnienta,  when  of  Boiall  size  or  lying 

I  loose  and  separated  from  the  periosteum,  ahonld,  if  poa- 

\  iable,  be  removed,  for  if  left  theywill  probably  necroea 

.    if  the  wound  ia  small  and  the  bone  projects  through  itj 

.   ft  is  BometimeB  necessary  to  enlarge  the  opening  before 

reduction  can  be  effected ;  and  if  it  is  still  impossible, 

the  projecting  portion  of  bone  should  be  removed 

with  a  saw.     When  difficulty  is  experienced  in 

taining  the  ends  in  apposition,  it  will  aoTnetimes  be 

necessary  to  bring  them  together  with  sutni'es  of  silTet' 

The  wound  must  afterwards  be  treated  on  general 
principles,  care  being  taken  to  prevent  any  accumu- 
lation or  burrowing  of  pus,  and  the  dressing  being 
changed  when  necessary  with  as  little  disturbance  of 
the  fracture  as  possible.  In  cases  of  severe  compound 
fracture,  amputation  of  the  limb  is  occasionally  re- 
quired ;  this  is,  as  a  rule,  indicated  when  there  is  very 
extensive  laceration  and  destruction  of  the  soft  par^ 
with  much  splintering  of  the  bone,  and  especially  if 
the  main  vessels  of  the  limb  ai'e  wounded,  or  an  ad- 
jacent large  joint  (e.g.  tlie  knee)  laid  open.  In  every 
instance  the  age  and  constitution  of  the  patient  should 
be  taken  into  account,  as  well  as  the  situation  of  the 
injury,  A  severe  compound  fracture  iii  a  young 
person  of  sound  constitution  may  often  be  successfully 
treated,  whei-eas  in  a  person  advanced  in  years,  or 
bi-oken  down  in  health,  the  attempt  to  save  the  limb 
will  be  useless  and  often  attended  with  danger  to  life; 
HO  also  the  prospect  of  recovery  ia  always  much  greater 
in  the  upper  than  in  the  lower  extremity,  owing  to  the 
greater  reparative  power  of  the  former. 

Complications  during  trentment. — Durin 
the  treatment  of  any  fracture,  various  accidents  c 
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complications  may  arise,  some  of  which  are  local  while  I 
others  are  of  a  general  kind.  I 

"(Edema  and  awelHng  of  the  limb  are  amoiLg  the  1 
most  common;  they  may  be  due  to  bruising  and  ex-  J 
travasation  of  blood,  mingled  with  more  or  less  of'4 
inflammatory  effusion,  or  to  simple  passive  congestion  I 
from  tight  bandaging.  Under  these  circumstances  I 
not  only  does  the  Umb  become  tense  and  swollen,  but  I 
in  many  instances  large  blebs  or  buUie  appear  on  its  j 
Buriace,  containing  a  clear  or  blood-tinged  serum.  ' 

When  these  conditions  are  present  the  bandages  i 
should  be  slackened  and  some  evaporating  lotion  i 
applied ;  if  the  soft  tissues  are  much  bruised,  the  skin  I 
should  be  jiainted  over  everyday  with  tinct  benz.  co.j  I 
vhen  bullae  form,  they  may  be  pricked  and  their  j 
contents  allowed  to  escape,  or  left  to  themselves,  for  I 
they  generally  burst  or  dry  up  and  disappear  in  the  I 
course  of  a  few  days.  I 

Ulceration  and  alougking  of  the  soft  tissues  over 
the  seat  of  injury  may  ensue,  and  as  a.  consequence  a 
simple  fracture  may  become  converted  into  a  compound 
one.  Ulcers  of  a  troublesome  nature  are  also  apt  to 
form  over  bony  prominences,  in  cases  where  the  splints 
are  not  well  padde'i ;  and  unless  care  is  taken,  bed-sores 
may  also  apjiear  over  the  sacrum,  buttock,  hips,  etc., 
especially  in  old  or  debilitated  subjects,  when  the 
fracture  involves  long  confinement  in  the  recumbent 
[losture. 

Spamn,  of  the  muscles  of  an  obstinate  nature  is 
sometimes  present,  and  as  a  consequence  considerable 
difficulty  is  often  encountered  in  keeping  the  fracture 
in  projjer  position.     As  a  general  rule,  it  can  be  o 
come  by  moderate  pressure  fay  means  of  bandages,   I 
though  in  exceptional   oases   tenotomy   may  be   re-  J 
quired.  j 

Gangrene  of  the  limb  is  occasionally  met  with,-! 
and,  as  a  rule,  it  is  the  result  of  improper  treatment^  J 
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e.g.  too  tight  bandaging.  Therefore,  aa  already 
mentioned,  the  part  should  be  frequently  examined, 
especially  during  the  first  few  days  after  tlie  frac- 
ture has  been  put  up,  and  if  there  is  any  evidence  of 
ooldncBS,  numbness,  Kvidity,  or  swelling  of  the  limb, 
or  of  the  fingers  and  toes,  the  bandages  should  at  once 
be  relaxed,  for  if  unrelieved  gangrene  ia  liable  to 
aupervene.  Much  less  frequently  gangrene  ia  due  to 
laceration  of  the  main  artery  of  the  limb  by  one  of  the 
fragments,  or  to  the  vessels  being  nipped  between  or 
pressed  upon  by  the  ends  of  the  bone. 

VetiOits  Ihrombosis  and  enihob'sm  are  sooietimes  met 
with.  In  moBt  cases  of  fracture,  tiirombosis  doubtless 
occura  to  a  greater  or  less  extent  in  some  of  the  veins 
ill  the  neighbourhood  of  the  injury.  To  rai-e  cases  a 
portion  of  clot  may  become  detached,  and,  acting  as  an 
embolus,  it  may  be  carried  onwards  by  the  stream  of 
blood  along  the  large  veins  until  it  reaches  the  heaH 
or  one  of  the  branches  of  the  pulmonary  artery  ;  there 
it  may  become  aiTested  and  give  rise  to  sudden  deatl|  ■ 
from  ftsphyxisL  Fortunately  this  complication 
fracture  is  very  uncommon,  but  two  cases  of  its  occi 
rence  in  simple  fracture  of  the  lower  extremity,  a 
followed  by  death,  have  come  under  my  immediate^ 
notice* 

Fat  embolism  is  the  term  applied  to  a  condition  mel'l 
with  as  a  complication  of  simple,  though  much  mor^B 
frequently  of  compound,  fracture,  in  which  th^S 
capillfiries  of  the  lung,  kidney,  brain,  spinal  cord,  andjV 
in  fact,  of  almost  evei-y  part  of  the  body  have  beeolV 
found  plugged  with  fatty  emboli  or  globules  of  liqui<£a 
fat 

It  is  believed  that  it  may  occur  to  a  slight  degro^B 
in  all  cases  of  fracture,  but  especially  so  irk  sevt 
accompanied  by  much  crushing  of  the  hone  and  i 
medullary  cavity,  when  fiuid  fat  is  set  free  i 
•Lancet,  vol.  i.,  p.  29«j  1879. 
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q^uanttties.  TJuder  these  circumstances  the  oil  globales, 
gaining  access  into  the  venous  circulation  through  the 
openings  in  the  vessels  about  the  seat  of  the  injuiy,  act 
as  emboli  and  are  carried  on  hj  the  blood  stream  until 
tfaej  become  arrested  in  the  capillaries  of  the  various 
tissues  and  organs. 

In  order  to  detect  their  presence,  the  parts  aftei' 
removal  should  be  stained  with  osmic  acid  ;  the  fatty 
matter  will  then  be  evident  in  the  form  of  black 
globules  and  irregular  masses  of  various  sizes  blocking 
up  the  capillaries  and  minute  vessels. 

The  symptoms  of  fat  embolism  are  somewhat 
obscure ;  they  usually  come  on  as  a  kind  of  secondary 
shock  fi-om  twenty-four  to  forty-eight  houre  after  the 
occurrence  of  the  injury,  consisting,  as  a  rule,  of 
dyspncea  with  irregular  action  of  the  heart,  and  pallor, 
or  cyanosis  of  the  face;  occasionally  slight  hiemoptysiB. 
has  also  been  observed  ;  the  temperature  may  lA 
lowered  or  run  somewhat  high  ;  ia  fatal  cases  th« 
patient)  rapidly  becomes  collapsed,  and  sinking  into  ft 
cnnditioa  of  coma,  death  may  be  preceded  either  \ij 
convulsions  or  paralysis.  When  recovery  takes  place, 
it  would  appear  that  the  fatty  matter  is  eliminated  by 
the  kidney,  for  its  presence  in  the  nrine  has  been. 
detected  for  several  weeks  after  the  injury. 

As  regard  treatment,  it  has  been  suggested  that 
intravenous  injections  of  ether  might  be  of  service 
along  with  artificial  v espi ration ;  when  cyanosis  is  a 
prominent  symptom,  venesection  might  possibly  giva 

In  cases  of  compound  fracture,  other  complicationa 
are  frequently  met  with.  Nearoaig  often  results,  small 
pieces  of  bone,  which  have  been  detached  or  stripped 
of  their  periosteum,  subsequently  dying.  Svj)pv/rativa: 
perioslitii  or  acute  osteo-Tnyelilis  witli  extensive  siip- 
pnration  may  ensue,  and,  as  a  coasequence,  large  por- 
tions of  bone  may  necrose.     Under  these  circumstances 
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union   will    be    retarded,  the  preseuce  of  the    dead.  1 

bone,  which  ia  ofton  long  in  separating,  interfering  I 

'   with  the  proceaa  of  repair.     Extensive  alougking  of  the  I 

ao/l  Ciegues  may  also  result,  and,  as  in  other  injuries,    I 

I   erf/gipelas  may  also  attack  the  wound.  ] 

t         The  general  complications  which  are  common  to   | 

r  all  varieties  of  fracture  are  as  foUows :  shock;  traumtUie  I 

deHrium,    especially   liable   to  occur  in    persons    of  | 

intemperate  habits ;  hypottalic  eongegtion  of  the  ht/ngiy  I 

often  met  with  in  old  persona  as  the  result  of  confine-'  1 

meut  in  the  recumbent  position.    SeterUion  of  urma  k 

for  some  days  after  the  accident  ia  not  uncommon,  ia  I 

i  cases  as  the  result  of  shock,  in  others  in  coa-   I 

sequence  of  confinement  to  bed  ;  tetanus  may  occur  as    I 

'  after  other  injuries,  but  is  a  rare  complication.  1 

Tn  cases  of  compound  fracture  there  is,  in  addition,    I 

I  the  risk  of  eevere  traumatic  fever,  and  this  may  run 

on  to  gepticxmia  and  pymmia,  complications   which 

frequently  prove  fatal 

'         After  union  has  been  effected,  and  the  splints  have 

been  removed,  other  complications  ai'e  frequently  met  - 
1  with. 

(Edema  of  the  limb  ia  often  present  for  a  time,  with 

I  ttiffness  of    the  joints  above  and  below  the  seat  of 

)  fracture,   the    latter    condition   being    due    to    long 

j  confinement  in  a  fixed  position,  and  to  the  formation 

of  adhesions  around  the  tendons  and  between  them 

and  their  sheaths.     As  a  rule,  these  conditions  will 

gradually  disappear  if  the  limb  is  used,  and  friction 

with  some  stimulating  liniment  employed  along  with 

,  passive  movement.    If  the  (udema  persists,  one  of  Mar- 

I  tin's  indiarubber  bandages  will  often  be  found  usefuL      . 

I        Pain  about  the  seat  of  fracture,  of  a  somewhat    | 

i^rheamatic  character,  is  frequently  complained  of  for  a    ' 

I-  considerable  period,  especially  in  the  case  of  old  people  ; 

Itliis  also  will,  an  a.  rule,  gradually  disappear  in  course 

I  of  time ;  but  when  severe  and  obstinate,  relief  may 
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often  be  obtained  by  the  intenml  administration  of 
iodide  of  potassium,  and  counter-irritatiou  over  the 
seat  of  fracture  by  painting  with  tincture  of  iodine, 
or,  if  much  thickeiung  is  present,  by  the  application 
of  Bome  mercurial  ointment. 

Paralygit  of  the  limb  is  occasionally  met  with, 
especially  in  the  upper  extremity,  as  the  result  of 
implication  of  the  nerves  in  the  cailua  which  is 
formed  at  the  seat  of  fracture  ;  under  these  circum- 
stances it  is  sometimes  necessary  to  cut  down  upon 
the  fracture  in  order  to  liberate  the  nerve. 

Crutch  paralysia,  i.e.  loss  of  power  in  the  arm 
from  the  pressure  of  the  crutches  upon  some  of  the 
nerves  which  supply  it,  is  often  met  with  in  fracture 
of  the  lower  extremity,  if  the  patient  is  allowed  to 
walk  about  on  crutches  without  hand-bars,  or  the 
arm-pieces  of  which  are  not  well  padded.  Any  or  all 
of  the  nerves  supplying  the  arm  may  be  involved ; 
paralysis  of  the  musculo-spiral  is  perhaps  moat 
common,  the  patient  then  presenting  evidence  of 
wrist-drop. 

Sliortening  of  the  limb  often  ensues,  in  many  cases 
as  the  resnlt  of  improper  treatment,  e.g.  allowing  the 
ends  of  the  bone  to  overlap.  After  separation  of  an 
epiphysis  it  is  sometimes  met  with  as  the  result  of 
actual  arrest  of  growth,  the  epiphysial  cartilage  being 
BO  injured  that  the  development  of  the  bone  is  after- 
wards interfered  with. 

Morbid  growths  springing  fi-om  the  bone,  and 
usually  of  a  sarcomatous  or  cartilaginous  nature,  may 
in  rare  cases  develop  at  the  seat  of  fracture,  at  a, 
variable  period  aft«r  tli  >-  inj  u  ry. 

Process  of  repair. — The  uniting  material  by 
which  union  is  effected  in  fracture  is  termed  eallv^  ; 
this  coBsiatE,  in  the  early  stage,  of  simple  iniiammatory 
exudation  or  lymph,  and  the  process  of  repair  in  simple 
fracture  is  essentially  identical  with  that  which  occurs 
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in  tho  healing  of  wounda  by  first  intention  in  the 
soft  parts,  except  that  the  lymph  subsequently  develops 
into  bone  instead  of  remaining  as  ordinary  cicatricial 
tissue.  As  the  immediate  result  of  the  injury,  more 
or  less  extravasation  of  blood  takes  place  into  the 
tissues  round  about  and  between  the  ends  of  the  bone, 
the  periosteum  being  torn  and  the  udjacent  muscles 
lacerated  to  a  greater  or  less  extent  Inflammation 
rapidly  ensues,  and  there  is  an  exudation  of  lymph 
iato  the  adjacent  parts  poured  out  by  the  veasels  of 
the  bone,  periosteum,  and  suiTounding  tissues.  The 
consequence  is,  that  between  and  around  the  ends  of 
the  bone,  as  well  as  into  the  medullaiy  cavity,  there  is 
poured  out  a  quantity  of  plastic  matter  which  raingl&i 
with  the  blood  clot  already  present  j  in  the  course  of 
a  few  days  this  gradually  begins  to  consolidate,  the 
blood  clot  beooniing  either  absorbed,  or  remaining  and 
assisting  in.  farming  the  callus,  the  term  applied  to 
the  uniting  medium,  as  it  becomes  firmer  and  fibrous. 

At  the  same  time,  the  periosteum  at  the  seat  of 
injury  gradually  disappears,  becoming  lost  in  the  mass* 
of  callus,  which,  as  it  consolidates,  forms  a  kind  of  fusi- 
form sheath  or  natural  splint  round  the  ends  of  the  bone. 

The  term  provisional  or  temporary/  callus  is 
applied  to  that  which  is  poured  out  around  the  bone 
and  within  its  medullary  cavity  j  while  that  which  is 
formed  between  the  broken  ends  is  described  as 
definitive  or  permanent  callus. 

As  the  process  continues,  a  new  periosteum  is 
formed  from  the  outer  or  superficial  layer  of  callus, 
Thich]  after  developing  into  fibrous  tissue  (and  occa- 
Bionolly  in  children  into  cartilage  or  fibro-cartilage), 
subsequently  ossifies  and  forms  new  bone,  a  deposition 
of  lirAe  salts  taking  place  in  its  substance.  This 
of  ossification  usually  commnnces  about  the 
id  of  the  first,  and  is  often  considerably  advanced  by 
le  end  of  the  third  week. 


The  result  is  that  i 


e  of  four  to  eiglit 


weeks  the  ends  o£  the  bone  become  firmly  united  by 
a  mass  of  newly-formed  osseoua  tissue,  which  at  first 
is  spongy  and  cancellous,  and  can  often  be  felt  as  a 
distinct  swelling  Hurrounding  the  bone  at  the  seat  of 
injury. 

The  last  stage  in  the  process  consists  in  the 
disappearance  of  the  provisional  callus ;  this,  after 
becoming  dense  and  compact,  undergoes  a  gradual 
process  of  absorption,  and  in  the  course  of  some 
months  more  or  less  completely  disappears,  so  that  the 
bone  resumes  its  natural  form,  and  the  medullary 
canal  ia  restored.  By  the  time  this  ia  effected,  the 
permanent  callus  poured  out  between  the  ends  of  the 
fragments  will  have  acquired  sufficient  Btrenp;th  to 
maintain  the  continuity  of  the  bone ;  hence  it  would 
appear  that  it  is  the  function  of  tlie  former  to  support 
the  fragments  and  to  keep  them  in  apposition,  in 
fact,  act  the  part  of  a  temporary  splint,  until  union  is 


i 


The  amount  of  provisional  callus  which  is  formed 
depends  upon  the  nature  of  the  fracture  and  also 
upon  its  after-treatment  If  there  is  no  displacement 
nor  comminution  of  the  fragments,  and  if  they  are  kept 
in  a  state  of  complete  rest,  it  may  be  entirely  absent. 
If,  however,  tbey  are  much  splintered,  or  not  in  perfect 
apposition,  or  if  some  movement  is  aUowed,  then  it  is 
often  considerable  in  amount,  being  powreit  out  around 
the  splinters  or  ends  of  the  bone.  In  fracture  of 
certain  bones,  e.g.  the  ribs  and  clavicle,  provisional 
callus  is,  for  obvious  reasons,  always  present,  and, 
as  one  would  expect,  it  is  more  frequently  met  with 
in  children  than  in  adults,  owing  to  the  difficulty 
often  encountered  in  the  former  in  keeping  the  frac- 
ture completely  at  rest. 

In  the  case  of  compound  fractjire^,  when  the 
external  wound,  being  of  small  size,  is  at  once  closed 
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a  simple  one,  repair  may  take  plac 
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Itt  many  cases,  however,  and  especially  when  tlie 
wound  is  large  and  accompanied  by  much  laceration  of 
the  soft  tissues  or  splintering  of  bone,  union  is  effected 
by  a  process  of  suppuration  and  granulation,  identical 
with  what  occurs  in  healing  by  second  intention  in  the 
soft  tissues.  Suppuration  is  excited  at  the  seat  of 
injury,  and  granulations  spring  up  from  the  ends  of 
as  well  as  from  the  adjacent  soft  parts ;  the 
■oonseqnence  is  that  the  whole  of  the  interior  of  the 
wound  becomes  lined  with  a  layer  of  granulation 
■tissue  secreting  pus,  which  bathes  the  ends  of  the 
bone. 

By  the  growth  and  development  of  these  granula- 
:tions  into  fibrous  tissue  the  cavity  of  the  wound  is 
;|p«dua11y  filled  up,  and  at  the  same  time  union  is 
■effected.  The  subsequent  changes  are  identical  with 
those  which  occur  in  simple  fracture,  the  fibrous  tissue 
undergoing  a  process  of  ossification,  so  that  the  ends  of 
the  bone  become  surrounded  and  united  by  a  mass  of 
callus,  which,  after  developing  into  bone,  ia  more  or 
less  completely  absorbed,  and  disappeara. 

The  process  is,  however,  frequently  comphoated  by 
nocrOHis;  small  portions  of  bone,  which  have  been 
separated  at  the  time  of  injury,  or  had  their  supply 
of  blood  interfered  with,  often  die  ;  or  the  ends  of  the 
bone  themselves,  having  been  strippedof  the  periosteum, 
or  injured  to  such  an  extent  that  their  viCahty  is 
liestroyed,  may  subsequently  necrose. 

Under  these  circumstances  the  wound  will   not 

80  long  as  the  dead  portions  of  bone  are  present, 

acting  as   sources  of   irritation,  they   keep   up 

;ppuration.     If  of  small  size,  they  may  make  theL 

■way  externally ;  but  when  of  some  dimensions,  it  will 

(rften  be  necessary  to  enlarge  the  wound  and  extract 
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them  with  a  pair  of  forcepa.  When  the  ends  of  the 
fragments  tliemselvea  nectoas,  the  process  is  usually  a 
very  tedious  one,  for  then  separation  is  slowly  effected, 
the  dead  portions  of  bone  often  becoming  enaheathed 
by  new  osseous  tissue  thrown  out  round  about  them ; 
under  these  circumstances  they  will  frequently  have 
to  be  removed  by  the  operation  of  aequeatrotomy. 

The  lenigth  of  time  required  for  union  varies  in  the 
different  bones,  and  also  depends  upon  the  nature  of 
the  fracture  and  the  age  of  the  patient.  In  simple 
fractures  of  the  lower  extremity  occuriing  in  healthy 
adults,  the  average  peiiod  is  from  eight  to  twelve 
weeks ;  in  the  cose  of  the  upper  extremity,  from  four 
to  eight  weeks.  In  the  case  of  children,  where  union 
is  more  quickly  effected,  the  time  required  is  somewhat 
shorter,  while  in  old  persons  it  will  be  longer. 

In  severe  compound  fractures  the  period  will  often 
be  three  or  four  times  tJiat  required  in  simple  fracture. 

Defects  in  the  process  of  nmon. — The  pro- 
cess of  repair  may  in  certain  cases  be  delayed  beyond 
the  usual  period,  and  occasionally  it  is  not  effected  by 
means  of  bone,  or  does  not  take  placo  at  all ;  under 
the  latter  circumstances  the  fracture  is  said  to  be 
ununited. 

Delayed  anion  may  be  due  to  any  of  the  causes 
mentioned  below  as  giving  rise  to  non-union. 

The  treatment  is  partly  constitutional,  partly  local. 
Attention  should  be  paid  to  the  general  health,  and  an 
attempt  made  to  promote  union  by  stimulating  tlie 
reparative  process,  e.g.  by  rubbing  the  ends  of  the 
bone  gently  together ;  shampooing  the  limb  around 
the  seat  of  fracture;  "hammering"  the  limb,  %£, 
surrounding  it  with  a  piece  of  felt,  and  then  per- 
cussing it  forcibly  with  a  mallet  over  tlie  seat  of 
fracture ;  blistering  the  limb,  or  painting  with  tincture 
of  iodine  over  the  same  spot,  etc. 

In  cases  where  the  patient  has  been  confined  to  bed 
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in  spHats  for  the  usual  period,  union  often  results  if  he 
is  allowed  to  get  about  on  crutohea  with  the  limb  in  a 
,  stitt'  bandage.  Wlien  the  fracture  has  not  been  kept 
in  a  state  of  complete  rest,  repair  will  often  take  place 
if  it  is  put  up  in  some  immovable  apparatus. 

Mon-UDiou   muy  appear  under  three  different 

1.  In  liffamenCoui  union,  the  roost  common  variety, 
^^M  the  ends  of  the  bone  are  merely  united  by  fibrous  tissue, 
^^k  BO  that  a  certain  amount  of  movement  is  possible 
^^B  between  them. 

^^B  2.  la  false  joha,  or  pseudarlhrosU,  a  somewhat 
^^H  similar  condition  is  present,  but  the  movemEtot  is  more 
^^B  free,  the  ends  of  the  bones  becoming  smooth,  rounded 
^^B;ajid  enclosed  in  a  kind  of  capsule  formed  of  fibrous 
^^■tissue,  not  unlike  that  of  a  joint.  In  well-marked 
^^B'^ases  their  surfaces,  of  which  one  is  often  convex,  the 
^^Bi6ther  concave,  may  be  invested  with  a  layer  of  im- 
^^Pperfeot  cartilage  and  lubricated  by  a  serous  seci-etion 
i«aeinbling  synovial  fluid. 

3.  In  true  noji-wnion  the  ends  of  the  bone  are 
quite  separate,  there  being  an  entire  absence  of  any 
uniting  material. 

The  causes  which  may  give  rise  to  these  conditions 
are  both  constitutional  and  local. 

The  eo7uHtutional  include  all  those  conditions 
which,  by  inducing  a  low  state  of  health,  interfere 
with  the  healthy  nutrition  of  the  tissues,  and,  conse- 
quently, with  the  process  of  repair,  e.g.  various  acute 
atTedaons,  such  as  fevers,  syphilis,  the  cancerous 
cadiesia,  phthisis,  scurvy,  chronic  kidney  disease,  etc. 
Old  ^e,  pregnancy,  and  lactation  are  sometimes  said 
to  intei'fere  with  union,  but  as  a  rule  their  influence  is 
Very  slight. 

The  li/eal  causes  are  also  various. 
Mobility  of  the  fragments  is  probably  the  moat 
m.     This  may  be  due  to  the  splints  or  bandages 
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being  applied  too  InoseJy,  or  in  consequence  of  their 
removal  before  repair  is  completely  effected. 

Separation  of  the  fragments  is  another  cause  of 
non-union.  This  may  be  due  to  muscular  action,  as 
in.  the  case  of  the  patella,  or  to  interposition  of  a 
portion  of  muscle  or  tendon  between  the  ends  of  the 
bone.  In  cases  of  compound  fracture,  non-union  is 
often  due  to  actual  loss  of  bone,  removed  either  at  the 
time  of  injury,  or  subsequently  for  necrosis.  Inter- 
ference with  the  circulation  of  the  blood  may  also 
prevent  repair  from  taking  place ;  e.g.  non-union  is 
apt  to  occur  in  cases  where  the  nutrient  artery  of  the 
bone  is  injured  by  the  line  of  fracture  running  through 
it;  or  where  blood  is  not  freely  supplied  to  both 
fragments,  as  in  fracture  of  the  neck  of  the  humerus 
or  femur ;  or,  again,  in  cases  where  a  congested  and 
cedematous  condition  of  the  limb  is  produced  as  the 
result  of  tight  bandaging,  or  from  extensive  bruising 
of  the  soft  parts  accompanied  by  venous  thrombosis. 

The  treatment  is  partly  constitutional,  partly 
local  As  regards  the  former,  attention  sliould  be 
paid  to  the  general  health,  and  any  constitutional  con- 
dition which  is  present  should  be  treated  on  ordinary 
principles. 

As  regards  local  treatment,  measures  similar  to 
those  recommended  in  the  case  of  delayed  union  (page 
22)  should  be  tried,  and  if  tliey  fail,  more  vigorous 
ones  should  he  adopted,  the  object  being  to  set  up  a 
more  active  inflammation  at  the  seat  of  injury. 

This  may  be  attempted  in  various  ways  ;  e.g.  by 
the  introduction  at  acupuncture  needles,  or  of  a  seton 
between  the  ends  of  the  bone,  by  the  subcutaneous 
division  with  a  tenotome  of  the  tiliroiis  tissue  which 
unites  them  j  by  electro-puncture  ;  or  by  the  injection 
of  some  stimulating  liquid  in  the  neighbourhood  of 
the  fracture. 

If  these  methods  prove  unsuccessful,  the  ends  of 
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the  bone  should  be  exposed,  and  oae  or  other  of  the 
following  plans  adopted  :  ivory  pegs  are  driven  into 
holes  bored  in  the  bone  with  a  diill ;  or  the  ends  of  the 
bone  are  removed  with  a  saw  (the  periosteum  being  as 
iBsible  preserved)  and  the   fragments  then 
I  brought  together  by  metallic  screws  or  sutures  of  silver 
I  wire.       The  latter  method,  "  wiring  the  fragments," 
ia  commonly  adopted,  and  as  a  rule  with  good  results, 
the  sutures  being  either  removed  after  several  weeks  or 
cutshort  and  left  permanently.  When  non-union  is  due 
to  actual  loss  of  osseous  tissue,  as  in  some   cases  of 
compound  fracture,  attempts  have  been   made   to  fill 
up  the  gap  by  transplanting  bone. 
I  When  operative  treatment  has  proved   unaucceaa- 

ful,  and  the  limb  is  uaeless  and  an  encumbrance  to  the 
patient,  amputation  may  be  indicated,  but  even  under 
I  these  circumstances,  and  especiaUy  in  the  upper  ex- 
tremity, some  form  of  apparatus  can  often  be  adapted 
to  the  paJ^i,  so  that,  though  its  usefulness  is  much 
impaired,  it  will,  nevertheless,  prove  much  more 
serviceable  than  an  artificial  limb. 

Vaion  with  deformity.— Union  is    sometimes 
accompanied    by    considerable    deformity,    and    the 
function  of  the  limb  is  in  consequence  seriously  im- 
paired.     This  condition,  "  vicious  union,"  as  it  is  often 
termed,  may  be  owing  to  restleHaneaa  of  the  patient,  or 
to  unskilful  treatment,    e.g.    imperfect  reduction  of 
.  the  fracture  ;  improper  application  of  splints,  in  eonae- 
I  quence  of  which  tlie  fragments  are  not  kept  in  position 
I   or  at  rest ;  removal  of  the  splints  before  union  is  com- 
pletely effected  and  subsequent  yielding  of  the  callua, 
etc     Under  these  circumstances,  union  is  often  ac- 
companied by  considerable  projection  of  one  or  both 
fragments.     Another  form  of  vicious  union  is  seen  in 
in  two  contiguous  bones  become  united  by 
I  callus  thrown  out  between  them,  e.g.  in  the  foi-e-arra, 
OP    ribs ;    this  deformity   is,  however,    of  littla  J 
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importanoe  except  in  the  fore-arra,  when  the  more- 
menta  of  pronation  and  supination  become  interfered 

The  tTeattnevi  will  depend  on  the  nature  of  the 
deformity  and  the  length  of  time  which  has  elapsed 
since  the  fracture  occurred.  When  there  is  projection 
of  the  fragments  and  the  callus  ia  not  yet  firmly 
OBaified,  the  deformity  will  often  gradually  disappear 
under  firm  pressure  properly  applied  by  well-padded 
aplints,  or  the  limb  may  be  forcibly  straightened  at 
once  under  an^athesia.  If,  however,  a  considerable 
period  has  elapsed,  and  firm  bony  union  has  taken 
place,  it  will  often  be  necessary  to  refracture  the  limb 
either  by  manual  force,  or  by  the  employment  of  a 
strong  clamp,  known  as  the  osteoclast. 

In  other  cases,  before  the  bone  can  be  straightened, 
it  may  be  necessaiy  to  divide  it  subcutaaeously,  or 
remove  a  wedge-shaped  piece  of  bone  from  the 
projecting  angle.  The  sharp  end  of  one  of  the  frag- 
ments, if  projecting  beneath  the  skin,  may  be  treated 
BS  an  esostosia  and  sawn  off,  but  it  will  usually  be 
found  that,  if  allowed  to  remain,  it  will  wear  down  and 
become  rounded  off,  so  that  in  course  of  time  it  will 
often  gradually  disappear  to  a  great  extent.  The 
limb,  after  it  has  been  straightened  by  any  of  these 
methods,  should  be  put  up  again  in  splints  and  treated 
as  a  recent  fracture,  care  being  taken  to  prevent 
any  recuri'ence  of  tho  deformity. 

Wounds  of  bone  are  closely  connected  with 
compound  fractures.  It  will,  however,  sometimes 
happen  that  a  kind  of  incised  wound  is  produced,  the 
periosteum  and  a  portion  of  the  thickness  of  a  bone 
being  divided  as  the  result  of  a  blow  with  some  cutting 
instrument.  Pimctured  wounds  have  already  been 
referred  to,  and  gun-shot  wounds  are  discussed  in  the 
chapter  on  that  subject  As  the  injury  to  tiie  bone  ia 
always  accompanied  by  an  open  wound,  tlie  general 


I  Fractures  of  the  Nose.  aj 

treatment  nUl  be  identical  with  that  of  compound 
fracture. 

Contusions  of  bone  are  of  common  occurrence, 
being  often  met  with  in  those  that  are  superficial  and 
exposed  to  external  violence,  e.ff.  the  aubcutaneoua 
surface  of  the  tibia,  vault  of  the  skull,  etc.  The  injury 
ie  often  followed  by  inflnraniation  of  the  periosteum, 
evidences  of  which  will  be  present,  and  when  the 
prooeas  is  limited,  the  localised  swelling,  which  fre- 
quently results, ia  described  as  a  "traumatic node." 

In  other  cases,  e.g.  as  a  result  of  a  fall  on  the  hip, 
the  cancellous  tissue  of  the  neck  of  the  femur  may 
3ie  more  or  less  bruised  or  contused  ;  inflammatory 
changes  of  a  subacute  or  chronic   nature  may  subse- 
quently ensue,  occaidonsily  followed  by  an  interstitial 
1  absorption  of  the  osseous  tissue,  in  consequence   of 
i  which  the  limb  may  become  permanently  shortened. 

Special  Fractures. 

THE   FACE. 

Nasal  bones.— Fracture  of  the  nasal  honea  is 

often  produced  as  the  result  of  direct  violence,  e.g.  a 

ir  blow  on  the  nose ;  it  i»  in  consequence  usually 

I  attended  by  bruising  or  laceration  of  the  soft  tissues, 

I  and  in  many  cases  considerable  swelling,  sometimes 

accompanied  by  emphysema,  speedily  sets  in,  so  that 

unless  seen  soon  after  the  receipt  of  the  injury,  the 

detection  of  the  fracture  may  be  somewhat  difficult. 

The  fragments  may  be  displaced  backwards,  or  to 

,  one  side,  the  bridge  of  the  nose  being  in  consequence 

J  either  flattened  or  deflected  laterally.     If  the  fracture 

I  also  invoices  the  lachrymal  bone  there  may  he  obstruc- 

r  tion  to  the  flow  of  tears,  and  epiphora,  owing  to  injury 

V  to  the  lachrymal  sac  or  nasal  duct. 

Fracture  through   the  septum  nasi,  or  separation 
pfi-om  its  attachment  to  the  vomer,  may  occur  alone,  o 
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accompany  a  fracture  of  the  nasal  bones ;  i 
cases  the  cartilaginous  septum  is  simply  bent  to  one 
side,  giving  rise  to  a  troublesome  and  characteristic 
deformity. 

Treatm&nt. — When  any  displacement  of  the  frag- 
ments is  present,  an  attempt  should  be  made  to  correct 
it  aa  speedily  as  possible,  for  if  allowed  to  remain, 
union  rapidly  takes  place,  and  considerable  difficulty 
will  afterwards  be  experienced  in  treating  the  defor- 

This  can  usually  be  effected  by  means  of  an 
ordinary  pair  of  polypus  forceps,  introduced  into  the 
nostril  J  on  using  them  as  a  lever,  or  on  separating 
the  blades,  the  displaced  fragments  can  usually,  with  a 
little  manipulation,  be  guided  back  into  the  normal 
position,  especially  if  the  patient  is  antesthetised. 
When  once  replaced,  they  will  often  remain  so  ;  if, 
however,  there  is  any  tendency  for  the  displacement 
to  return,  it  can  sometimea  be  prevented  by  the 
patient  wearing  in  the  nostril  a  short  piece  of  gum- 
elaatic  catheter,  or  aome  form  of  plug. 

When  the  nose  is  bent  to  one  side,  it  may  be 
necessary  to  make  lateral  pressure  from  without,  and 
for  this  purpose  Adams's  "  nose  truss,"  consisting  of  a 
pad  adjusted  by  cog  wheels  and  attached  to  a  steel 
band  which  passes  round  the  head,  will  often  be  found 

When  the  septum  is  deflected,  it  can  usually  be 
straightened  under  anastheaia,  by  means  of  Adams's 
forceps,  a  pair  of  strong  forceps  with  flat  jiarallol 
blades,  and  at  the  same  time  the  nasal  bones,  if 
depressed,  can  also  be  raised.  As  there  is  generally  a 
tendency  for  the  deflection  to  recur,  the  patient  should 
for  a  time  wear  some  apjjaratus  to  retain  the  septum 
in  position,  e.g.  Adams's  steel  screw  compressor, 
or  an  ivory  plug. 

Upper  Jaw   and  malar  bone> — Fracture  of 


^^*  the  upper  jaw  is  sometimes  met  with  as  the  result  of 
direct  violence,  its  alveolar  process  being  the  part  more 
commonly  involved  ;  less  frequently,  the  fracture  takes 
place  through  the  body  of  tlie  jaw  or  one  of  the  other 

» processes,  and  it  may  also  involve  the  rnalaT  bone  and 
zygomatic  arch. 
The  fracture,  ■which  is  often  compound  and  accom- 
panied by  bruising  and  swelling  of  the  cheek,  may  or 
may  not  be  attended  by  displacement  of  the  fragments ; 
when  the  anterior  wall  of  the  antrum  is  driven  in, 
considerable   deformity  is  often  produced,  and   when 

I  the  alveolus  is  involved,  there  will  be  loosening  and 
irregularity  in  the  line  of  the  teeth. 
Various  complications  may  attend  this  fracture  ; 
Ag.  emphysema  ;  severe  hsemoiThage  from  a  wound  of 
the  internal  maxillary  artery  ;  loss  of  sensation  in  the 
Aeek  from  injury  to  the  infra-orbital  nerve ;  in  cases 
of  compound  fracture  iovolving  the  antrum,  a  sinus 
often  remains  which  is  slow  in  healing. 

Treatment. — -When  any  displacement  of  the  frag- 
ment* is  present,  an  attempt  should  be  made  to  correct 
it  as  soon  as  possible  ;  tlie  depressed  bone  can  often 
be  raised  from  the  moutii,  or,  if  this  is  not  possible, 
by  means  of  an  elevator  introduced  through  a  small 
Opening  in  the  cheek. 

When  the  alveolar  process  vi  involved,  the  frag- 
ments can  usually  be  kept  in  position  by  one  or  other 
of  the  methods  of  treatment  mentioned  in  the  case  of  the 
lower  jaw ;  a  jaw  handle  should  afterwards  be  applied 
BO  as  to  prevent,  as  far  as  possible,  any  movement  of 
•  the  part,  and  the  patient  fed  on  liquid  food  for  several 
\  -weeks. 

I*ower  Ja^. —  Fractures  of  the  lower  jaw  are 

1-ltlmost    always    compound,    sometimes   from   external 

J-Tvound,   but   more   frequently  from  laceration  of  the 

n  by  the  broken  fr£^;ments.      Any  part  of  the  bone 

Hnay  be  broken,  the  commonest  situation  being  through 


I 


I 


30  Manual  of  Surgerv, 

the  body,  at  that  spot  where  it  is  specially  weakened 
by  the  mental  foramen  and  the  deep  socket  for  tl)e 
canine  tooth  ;  fracture  through  the  symphysis  is  rare 
owing  to  the  strength  of  hone  at  this  point. 

Body. — In  fracture  through  the  body  the  Kymiv 
toms  are  usually  well  marked,  especially  when,  as  irf 
often  the  case,  the  bone  is  broken  on  both  sides  of  the 
aymphysia,  for  the  central  portion  ia  then  drawn  down 
by  the  masclea  attached  to  the  hyoid  bone.  There  is 
mobility  of  the  fragments,  with  crepitus,  loosening 
and  irregularity  in  the  line  of  the  teeth,  dribbling  of 
the  aaliTa  from  tho  mouth,  and  impairment  of  speech. 

When  the  fracture  is  compound,  thei-e  is  also 
laceration  of  and  bleeding  from  the  gums  ;  under  these 
circumstances  suppuration  generally  results,  and  the 
dischai^e  making  its  way  into  the  mouth  and  mingling 
■with  the  saliva  gives  to  the  breath  an  offensive  odour ; 
in  oases  where  an  abscess  forms  at  the  seat  of  injury, 
necrosis  of  a  portion  of  the  jaw  frequently  results. 
The  inferior  dental  nerve  usually  escapes,  but  if  it 
happens  to  be  torn  across  by  the  iracture,  there  will 
be  loss  of  sensation  in  the  lip  on  the  corresponding  aide. 

Angle  or  lower  part  of  ramus. — In  this  situation 
the  displacement  of  the  fragments  is  usually  slight, 
for  the  muscles  on  either  side  (raasseter  and  internal 
pterygoid)  maintain  them  in  position. 

JVecA. — In  fracture  through  the  neck  of  the  jaw, 
the  condyle  is  drawn  inwards  and  forwards  by  the 
external  pterygoid  ;  crepitus  is  produced  and  pain  is 
experienced  upon  attempting  to  open  the  mouth. 

Cortynoid  process. — The  fractured  coronoid  process 
is  drawn  upwards  and  backwards  by  the  temporal 
muscle,  so  thut  it  produces  an  undue  prominence  in 
the  temporal  fosaa. 

Treatment.—ln  cases  where  there  ia  not  much  dis- 
placement of  the  fragments,  they  can  often  be  kept  in 
position  by  a  four-tailed  bandage,  or byia guttapercha 
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^lint  (Fig.  2),  moul  led  to  the  jaw  ami  fi-s-ed  by  a 
^jdmilar  bandaga      Any  teetb  whicli  are  cnmpletely 
I  loose  and  lie   between  the  fragmenta  should  be  re- 
I,  for  their  presence  interferes  with  the  process 


po 
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of  repair ;  those  which 
if  htaltjiy,  be  allowed  tc 
rule,  soon  become  fimily 
adherent.  When  ditfa 
unity  ia  exi>erienced  in 
keeping  the  fragments  m 
position,  aa  often  happens 
when  the  fracture  i'* 
oompound,  otlier  me^n'i 
may  be  require  J. 

LigftturLng  the  teeth, 

l4.e.  binding togetberthosa 

'hioh  lie  on.  either  side 

fracture. 


ily  partiiilh  loose  ahould, 
remimi,  for  they  will,  as  a 


silk,    is   sometimea 


adopted,  but  has  this  disadvantage,  that  it  tends 
loosen  the  teeth,  which  are  often  already  somewhat 
loose  in  their  sockets.     The  ligature  is  also  very  liable 
to  slip,  and  in  many  cases,  e.ff.    when  the  teeth  are 
absent  or  carious,  it  cannot  be  applied. 

The  fnigments  may  be  wired  together,  as  recom- 
mended by  Thomas,  by  means  of  sutures  of  silver 
wire,  which  are  passed  through  openings  drilled  in 
the  bone  on  each  side  of  tlie  fracture  (Fig.  3),  or 
through  the  bone  on  one  side  and  between  the  teeth 
on  the  other ;  as  the  wire,  if  tied  or  fastened  with  a 
cross  twist  in  the  ordinary  way,  soon  becomes  loose,  it 
ia  twisted  with  a  key  in  three  or  foiir  coils,  which  can 
be  tightened  up  from  time  to  time  fls  they  become 
slackened. 

Various  forms  of  interdental  splints  are  also  em- 
iloyed,  e.?.  moulds  of  guttapercha,  vulcanite  or  metal 
etc.,  which  fit  on  to  the  teeth  for  some  distance 

either  aide  of  the  fracture. 
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Moon's  intei'dental  splint  consiBtB  of  two  i)arta,  an 
external  epLint  adapted  to  the  and  cliin  attai!hed  by 
rods  to  a  metal  cap,  wLicli  fita  the  teeth  of  the  frac- 

Hammond'a  wire  splint  is  made  of  a  framework  of 
iron  wire,  adjusted  so  as  to  enciicle,  on  a  level  with 
their  necks,  all  or  several  of  the  teeth  on  either  side 
of  the  iracture. 

As  it  is  important  that  the  fracture,  should,  as  far 


as  possible,  be  kept  completely  at  rest,  talking  should 
be  prohibited,  and  the  patient  fed  on  liquids,  or  on 
soft  food  which  requires  no  mastication.  The  mouth 
should,  especially  in  cases  of  compound  fracture,  be 
frequently  washed  out  with  a  solution  of  Gondy's 
fluid,  or  some  other  disinfectnnt. 

Union,  as  a  rule,  takes  place  in  from  three  to  five 
weeks,  though  the  process  will  l>e  somewhut  retarded 
if  suppuration  takea  place,  or  if  necrosis  results. 

The  Clavicle. 
The  clavicle  may  be  fractured  in  any  part  of  its 
course,  more  commonly  about  its  middle,  leas  frequently 
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ITm  either  its  atemal  or  acromial  extremity.  Though 
fracture  may  be  produced  as  the  result  of  direct  appli- 
cation of  force,  e.g.  a,  severe  blow,  or  even  of  muaculfir 
action,  e.g.  a  sudden  and  forcible  swing  of  the  arm, 
it  is  fer  more  frequently  the  result  of  indirect  vio- 
lence, e.g.  a  fall  on  to  the  shoulder  or  hand  when 


Bhsft. — In  fracture  through  the  shaft  the  bone 
I  usually  gives  way  at  its  weakest  point,  viz.  about  its 
K'oentre,  or  a  little  external  to  it,  just  at  the  junction. 
p.of  the  two  curves.  The  fracture,  which  is  of  very 
.  occurrence  in  young  subjects,  is  often  of  the 
■'ancomplete  or  "greenstick"  nature,  the  bone  being 
Uient,  or  only  partially  broken,  the  periosteum  fre- 
■  quently  remaining  untorn  (Fig.  1). 

When  complete,  the  line  of  fracture  is  sometimes 
transverse,  but  more  conroionly  and  especially  when 
due  to  indirect  violence,  it  is  oblique  ;  under  these  cir- 
cumstances the  amount  of  displacement  is  often  con- 
Biderablft  The  inner  fragment  usually  remains  nn.- 
aSeoted,  being  retained  in  its  place  by  the  antagonistic 
action  of  the  sterno-mastoid  above,  and  the  pectoralis 
major  and  auiiclavius  muscles,  and  rhomboid  ligament 
below ;  though,  in  many  cases,  it  appears  to  be  dis- 
placed forwards,  this  is  in  reality  due  to  the  depresaion 
of  the  inner  end  of  the  outer  fragment  backwards  and 
behind  it. 

^The  outer  fragment,  owing  to  the  weight  of  the 
arm,  which  drags  upon  it,  is  usually  drawn  downwards, 
while  by  the  action  of  the   muscles  passing  to  it  from 
the  chest  it  is  drawn  somewhat  inwaids and  forwards; 
hence,  its  outer  or  acromial  end  with  the  shoulder  is 
displaced  downwards,  inwai'ds,  and  forwards,  while  its 
inner  or  fractured  end  is  di-awn  inwanls  and  back- 
Trards,  BO  that  it  lies  behind  and   usually  beneath   tlie 
l&BCtured  end  of  the  inner  fragment ;  less  £i-equently  it  . 
mia  found  above,  and  in  rare  cases  it  may  lie  anterior  to  it.   J 
L  D— 21  J 
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The  symptoms  are   as   follows:    Flattening  and 
lowering  of  the  shouliler,  whicli  is  also  drawn  forwards    ] 
and  inwarils,  being  approximated  to  the  middle  line;   | 
pain  at  the  seat  of  injury  ;  impaired  movement  of  the    i 
arm  ;  inclmation  of  t^e  head  and  neck  to  the  affected 
aide  ;  the  elbow  is  often  supported  by  the  opposite  hand 
to  take  off  the  weight  of  the  limb ;  if  the  finger  is  laid 
over  the  seat  of  fracture,  crepitus  can  generally  be 
detected  on  raising  and  rotating  the  shoulder,  and  at 
the  same  time  pain  will  be  produced  ;  the  prominence 
formed  by  the  fractured  end  of  the  inner  fragment  will 
generally  be   plainly  perceptible  beneath  the  skin  ;  in 
cases  of  transverse   fracture,   where  the  displacement 
of  the  fragments  is  often  very  slight,  there  may  be 
an  entire  absence  of  any  deformity. 

Sleroal  end.— Fracture  of  the  sternal  end  of  the 
clavicle,  either  internal  or  external  to  the  attachment 
of  the  rhomboid  ligament,  ia  an  injury  of  rare  occur- 
rence ;  in  the  latter  case  the  displacement  is  often 
considerable,  the  outer  fragment  being  drawn  down- 
wards  and  forwards ;  in  the  former  case,  which  is 
much  less  common,  there  is  not,  as  a  rule,  any  marked 
displacement  of  the  fragments. 

Acromial  end. — fracture  of  the  acromial  end  ia 
of  much  more  frequent  occurrence,  and  two  varieties 
are  met  with,  according  as  the  bone  ia  broken  between 
or  external  to  the  conoid  and  trapezoid  ligaments. 
When  the  fracture  is  between  the  ligaments  there  is 
little,  if  any,  displacement  of  the  fragments ;  on  ro- 
tating the  shoulder  crepitus  is  produced,  and  perhaps 
slight  irregularity  will  be  felt  at  the  seat  of  injury. 

When  the  fracture  ia  externa!  to  the  ligaments 
there  is  a  marked  displacement  of  the  outer  fragment, 
its  articular  surface  being  turned  forwai-ds  and  inwards, 
with  a  slight  inclination  downwards,  so  that  it  lies 
nearly  at  a  right  angle  with  the  rest  of  the  bone,  the 
position  of  which  is  not  materially  altered. 


J^ACTURES  OF  THE    ClaX'IC. 


35 


Separalion  of  Ihe  epiphfsis  of  the  clavicta,  a 
thin  plate  of  boae  at  its  atemol  extremity,  is  a  raie 
injury. 

Fractures  of  the  clavicle,  when  the  result  of  direct 
■violence,  may  be  compound  or  comminuted  ;  in  these 
injuries,  which  are,  however,  of  rare  occurrence,  the 
neighbouring  lai^e  vessels,  e.g.  jugular  or  subclavian 
■e  liable  to  be  wounded,  A  simple  frae- 
Dually  followed  by  partial  paralysis  of  the 
Krm,  the  result  probably  of  compression  or  laceration  of 
the  corda  of  the  brachial  plexus  by  the  displaced  frag- 
ments. Owing  to  the  difficulty  of  keeping  the  frac- 
ture in  a  state  of  complete  rest,  union  is  invariably 
attended  by  the  formation  of  provisional  callus,  and 
in  cases  where  treatment  has  been  neglected,  or  there 
is  much  displacement  of  the  fragments,  this  is  oft«n 
excessive  in  amount,  giving  rise  to  a  considerable 
B welling  surrounding  the  bone  at  the  seat  of 
injury. 

Treatment. — In  the  treatment  of  the  common  form 
of  fracture  through  the  shaft  there  are  three  main 
indications  to  be  carried  out,  viz.  to  raise  the  shoulder 
with  the  outer  fragment,  and  at  the  same  time  tQ 
draw  it  backwards  and  outwards. 

the  ahoulder,  the  arm  should  be  supported 
a  sling  which  reaches  well  under  the  elbow,  or  by 
.pping  or  bandages  which  pass  beneath  the  elbow 
and  over  the  opposite  shoulder. 

To  draw  the  shoulder  outwards,  a  thick,  wedge- 
shaped  pad,  with  its  broad  end  upwards,  should  be 
placed  high  up  in  the  axilla,  where  it  is  kept  in  posi- 
tion by  a  strap  which  passes  over  the  opposite 
Bhoulder.  The  arm  being  then  bandaged  to  the  side, 
the  pad  acts  as  a  fulcrum,  and  the  humerus  as  a  lever  ; 
the  result  is  that  the  shoulder  and  outer  fragment  a 
kwn  forcibly  outwards.  In  applying  the  pad,  ca 
lUst  be  taken  that  too  much  pressure  is  not  mai 
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upon  the  axillary  vessels  and  nerves,  or  else  the  arm 
will  become  swollen,  and  either  nnmb  or  painful. 

To  cany  the  shoulder  baekwarda,  seyeral  different 
plans  may  be  adopted.  The  elbow  may  be  carried 
forwards,  and  the  hand  raised  towards  the  opposite 
shoulder,  so  that  the  humerus  may  bear  across  tha 
pad,  and  its  upper  end  along  with  the  shoulder  ba. 
forced  backwards  ;  or  a  figure  of  8  bandage  may' 
be  applied  to  the  shoulders  and  tied  behind. 

In  order  to  jirevent  the  bandages  from  slipping, 
the  turns  may  be  stitched  together,  or  stiffened  with 
plaster  of  Paris  or  starch.  If  there  is  any  tendency 
to  swelling  of  the  arm,  it  should  first  be  bandaged 
from  the  fingers  up  to  the  axilla. 

Sayre's  method  of  treating  this  fracture  is  as  fol- 
lows :  A  loop  at  the  end  of  a  broad  band  of  adhesive 
plaister  is  passed  round  the 
upper  part  of  the  arm,  and 
the  elbow  having  been 
drawn  backwards,  the 
strapping  is  carried  trans- 
versely behind  the  back 
and  round  the  chest.  A 
second  piece  is  then  carried 
obliquely  across  the  body, 
viz.  over  the  sound 
shoulder,  and  beneath  the 
elbow  on  the  injured  side, 
a  slit  being  cut  in  it  to 
receive  the  elbow  and 
pi-event  it  from  slipping. 
By  the  first  strip  the 
sliouliler  is  drawn  back- 
wards and  outwards,  while  by  the  second  it  is  I'aised 
(Fig.  4). 

Ellis's  method  consists  in  the  application  of  an 
axillary    splint  or  crntch,    which   f 


\ 


Pip  *-SayraiMetliodtorFriii 


Fkactunes  of  the  Clavicle. 


37 


igitioa  by  two  straps,  one  passing  OTer  the  opposite 
shoulJer  the  other  round  the  chest  the  latter  also 
fixes  the  upper  arm  ind  keeps  it  to  the  side;  the 
fore-arm  is  aupporte  I  in  an  ordinary  slmg  {Fig.  5), 

If  a  pitient  will  submit  to  confinement  to  bed,  it 
will       generilly       be 
found    that    the    de- 

cwmpletely  disappears 
in.  the  recumbent  pos- 
ture for  the  weight 
of  the  limb  bemg  re- 
moved the  disf  lace- 
ment  downwards  la 
prevented  at  the  same 
tune  the  shoulder 
tailing  back  and  carrj 
mg  with  it  the  outei 
Ei-agment  the  dis 
placement  forw.irds 
id  m wards   is   also 

[counteracted      the  ___         

oonBequence    la   that  aai  DMoDBtJonB.  ) 

the  ends  of  the  bone 

nsnally  fall  well  into  position.  Mr.  Bryant  recom- 
mends that  an  attempt  should  be  made  to  imitate 
vhat  takes  place  when  the  patieat  is  in  the  supine 
sition,  by  pLicing  a  pad  over  the  blade  of  the 
ipula  below  its  spine,  and  then  binding  the  bone 
■mly  to  the  thoi-ax  by  broad  stripa  of  strapping, 
wliicli  obliquely  encii'de  the  ciiest  on  the  affected  side 
and  reacli  from  the  spine  to  the  sternum.  The  ai-m 
should  also  be  supported  in  a  aling  and  the  hand  drawn 
upwards  tow.irds  the  opposite  shoulder. 

In  cases  where  no  displacement  of  the  fn^raents 
la  present,  as  may  occasionally  happen  in  fracture 
througli   the  sliaft,    or   in  fmcture   internal    to    the^ 
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ihomboid,  or  between  the  conoid  and  trapezoid  liga- 
ments, all  that  is  often  necessary  ia  to  keep  the  arm 
fixed  to  the  side  and  supported  in  a  sling. 

In  fracture  external  to  the  conoid  and  trapezoid 
ligaments,  in  addition  to  a  thick  pad  in  the  axilla,  it 
will  often  be  found  necessary  to  apply  a  figure  of  8 
bandage  behind  the  shoulders,  in  order  to  overcome 
the  displacement  forwards  of  the  shoulder  with  the 
outer  fragment. 

TTnion  is,  as  a  rule,  efiected  in  &om  three  to  four 
weeks. 


The  ycAPPLA. 


Fracture  of  the  scapula  may  involvt 
acromion,  or  coracoid  process. 

Body. — Fracture  through  the  body  is  usually  the 
result  of  direct  violence  and  ia  often  associated  mth 
injury  to  the  subjacent  ribs.  It  is  not,  however,  an 
accident  of  very  common  occurrence,  for  the  thick 
layers  of  muscles  which  lie  both  over  and  beneath  the 
bone  form,  as  it  were,  soft  pads  which  serve  to  protect 
it.  The  fracture  usually  afiects  the  infrasptnous  por- 
tion of  the  bone,  running  across  it  in  an  oblique  or 
transverse  direction ;  or  it  may  extend  in  a  vertical 
direction  right  through  the  spine. 

Abnormal  mobility  and  crepitus  can  generally  be 
detected  on  moving  the  shoulder  and  upper  part  of  the 
scapula  with  one  hand,  while  the  other  is  laid  upon, 
or  made  to  fix,  the  lower  jjortion  of  the  bone.  In 
muscular  subjects,  and  when  the  fracture  involves  the 
infraspinous  fossa,  there  will  often  be  slight,  if  any, 
displacement  of  the  fragments ;  when,  however,  it 
runs  aeiTias  the  spine,  some  irregnlarity  in  ita  course 
can  usually  be  detected. 

Acromion.  — -  Owing  to  its  exposed  position, 
forming  as  it  does  the  tip  of  the  shoulder,  the  acro- 
tniou  is  more   frequently  fractured  than  mj  other 
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md  usually  as  the  result  o£  direct 
3  readily 


portion  of  the  bone,  i 
violence. 

Abnormal  mobility  and  crepitus 
detected  on  mising  and  rotating  the  shoulder ; 
less  deformity  is  present,  the  shoulder  becoming  flat- 
tened and  somewhat  depi'eaaed.  On  running  the  finger 
along  the  acromion,  an  irregularity  can  be  felt  at  the 
seat  of  fracture ;  pain  is  present  and  the  movements 
of  the  arm  are  interfered  with. 

There  are  two  aflections  which  simulate  fracture  of 
the  acromion,  viz,  non-union  of  the  acromial  epiphysis, 
a  condition  which  sometimes  exists,  and  certain  cases 
of  rheumatic  arthritis  of  the  shoulder  joint,  in  which 
oateophytic  deposits  about  the  acromion  are  found  lying 
loose  and  movable  beneath  the  skin ;  under  these  cir- 
cumstances, crepitation  can  usually  be  detected. 

Coracoid  process. — Fracture  of  this  process  is 
rare,  lying  as  it  does  in  a  hoOow  protected  by  the  cla- 
vicle above,  the  thorax  internally,  and  the  head  of  the 
humerus  esternally  ;  it  is  usually  the  result  of  direct 
violence.  The  only  symptoms  present  will  be  mobility 
of  the  broken  fr^ment,  -with  pain  and  crepitus  on 
manipulation ;  if  the  coraco-claviuular  ligament  is 
ruptured,  the  fractured  process  may  be  drawn  down- 
wards by  the  action  of  the  biceps  and  coraco-braohialis 


Keck. — Fracture  through  the  neck  of  the  scapula 

is  so  rare  that  its  occurrence  has  been   doubted  ;  two 

varieties  have,  however,  been  described  according  aa 

the  anatomical  or  surgical  neck  of  the  bone  ia  in- 

L  Tolved. 

I        Id  fracture  through  the  HorgicHl  Deck  the  line 
p  of  fracture  runs  across  the  constricted  portion  of  the 
'  'bone  opposite  the  notch  in  the  superior  costa,  the  w 
coid  process  being  included  in  the  detached  piece.     If  j 
the  coraco-clavicular  and  coraco-acromial  ligaments  ara   ; 
not  ruptured,  there  may  bo  very  little  deformity  ;  if.  d 
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towever,  they  give  way,  the  broken  fragment  along 
with  the  arm  ia  displaced  downwards,  so  that  tho 
Bymptoma  ai'e  very  ainjilar  to  those  of  subglenoid  dia- 
location  of  the  humerus  ;  viz.  there  ia  flattening  and 
lowering  of  the  shoulder,  with  praminence  of  the  acro- 
mion and  a  depression  heneath  it;  the  arm  ia  lengthened 
and  somewhat  separated  from  the  side ;  the  head  of 
the  humei-us  can  be  felt  in  tile  axilla. 

The  injury  ilifiera,  however,  from  dislocation  in 
the  following  points  ;  the  coracoid  process  ia  displaced 
and  moves  with  the  arm,  which  is  abnormally  mobile; 
crepitus  can  readOy  be  detected ;  on  raising  the  arm, 
the  deformity  disappears,  but  at  once  returns  when  the 
arm  ia  aUowed  to  drop ;  an  irregular  mass  of  bone, 
formed  by  the  neck  of  the  Ncapula,  can  be  felt  in  the 
Rxilla,  very  different  to  tjie  smooth,  rounded  promi- 
nence formed  by  the  head  of  the  humerus,  which  alone 
is  present  in  cases  of  dislocation. 

In  fracture  through  the  analomical  neck  the 
glenoid  process  only  is  separated  from  the  rest  of  the 
bone ;  the  symptoms  will  be  very  similar,  except  that 
the  coracoid  process  preserves  its  normal  relation  and 
does  not  move  with  the  arm. 

Treatment. — In  fracture  through  the  body  the 
fragments  Bhowld  he  brought  into  position,  and  then 
maintained  so  by  a  ])ad  of  lint,  secured  by  strips  of 
strapping  which  encircle  half  tlie  chest.  The  wm 
should  be  fixed  to  the  side  by  a  body  bandage  and  the 
elbow  supported  in  a  aling. 

In  fracture  through  the  acromion  the  elbow  should 
be  well  supported  by  a  sling,  op  by  a  broad  strip  of 
strapping  (as  in  the  case  of  the  clavicle)  which  passes 
beneath  it  and  over  the  opposite  shoulder.  A  pad 
should  be  fixed  in  the  axilla  and  the  arm  bandaged  to 
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In  fracture  through  the  coracoid  process  the  fore- 
[  arm  should  be  flexed  and  carried  acroas  the  cheat,  eo 
I  tiiat  the  hand  rests  on  the  opposite  shoulder,  in  order 
f  to  relax  the  biceps  and  coraco-hi'achialis  muscles  ;  thu 
I  elbow  should  also  be  supported  in  a  sling. 

TuE  HuMEBua. 

Practurea  of  the  humerus  may  be  divided  into  frac- 
tures of  the  upper  extremity,  shaft,  and  lower  ex- 
tremity. 

Upper  eslremlty.— Fractures  of  the  upper  extre- 
mity  may   be  subdivided  into  fractures  of  the   anato- 

■  mical  and  surgical  neck,  separation  of  the  great 
I  tuberosity  and  of  the  upper  epiphysis.  Tliey  are 
,    uauaUj  produced  by  direct  violence,  e.g.  a  fall  or  blow 

■upon  the  shoulder  ;    less  frequently  they  follow  falla 
upon  tlie  hand  or  elbow. 

Anatomfcal  neck.— Fracture  through  the  ana- 
tomical neck,  i.e.  above  the  tuberosities  atid  within  the 
oapsule  of  the  joint,  lb  not  of  common  occurrence ;  it 
may  be  either  impacted  or  non-impacted. 
I  In  the  impacted  form  the  small  upper  fragment  is 

I  usually  driven  into  the  wide  Borface  of  cancellous 
K  tiSBue  at  the  upper  end  of  the  lower  one. 

■  The  symptoms  are  aa  follows  ;  the  axis  of  the 
f  iiumenia  is  altered,  being  directed  somewhat  inwards 

■  towards  the  coracoid  process,  and  the  eliiow  being 
\  elightly  sepai-ated  from  the  side  ;  the  arm  is  shortened 
Kand  the  shoulder  somewhat  flattened;  the  acromion 
E  is  more   prominent  than  usual,  and   there   is  a  slight 

■  depression  beneath  it;  the  head  of  the  humerus  can 
■lie  felt  in  the  glenoid  cavity,  and  in  many  instances 
■mme  alteration  in  its  shape  can  be  detected  ;  crepitus 
■M  absent,  unless  the  impaction  is  forcibly  broken 
■down.  There  is  loss  of  power,  with  pain,  stiffitess, 
■Mid  swelling  about  the  shoulder.  1 
^L       In    the    non  -  imjiacled    form    less    deformity  is  J 
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generally  present ;  a  slight  projection  can  be  felt  oa 
the  inner  aspect  of  the  joint,  caused  by  the  upper  end 
of  the  lower  fragment ;  crepitus  can  be  detected  on 
rotating  the  arm,  which  is  slightly  shortened.  It 
might  be  expected  that  the  head  of  the  bone,  being 
severed  from  all  ite  connections,  and  thereby  deprived 
of  its  vascular  supply,  would  necrose,  but  this  result 
very  rarely  takes  place,  fibrous  or  even  osseous  union 
being  usually  effected.  This  is  probably  owing  t«  the 
fact  that  ita  separation  is  often  not  complete,  its 
vitality  being  maintained  through  the  medium  of 
portions  of  the  capsule  which  remain  attached  to  it. 
When  osseous  union  takes  place  the  callus  is  mainly 
thrown  out  by  the  lower  fragment.  When  the  union 
is  merely  fibrous,  considerable  atrophy  of  the  head  of 
the  bone  is  often  produced. 

TreatTnent.- — In  impacted  fracture  all  that  is 
required  is  to  keep  the  part  at  rest,  by  bandaging  the 
arm  to  the  side  and  supporting  the  elbow  in  a  sling. 
Care  should  be  taien  not  to  break  down  the  impaction 
by  the  employment  of  any  force.  If  the  soft  parts 
about  the  ehoulder  are  bruised  and  swollen,  some 
evaporating  lotion  should  be  applied. 

In  non-impacted  fracture  it  is,  in  addition,  BOine- 
timee  necessary  to  fix  a  small  pad  in  the  axilla,  and  fit 
a  guttapercha  or  felt  cap  to  the  shoulder,  ho  as  to  keep 
the  parts  in  apposition  and  completely  at  resL 

Sui-ifical  ueck. — Fracture  through  the  surgical 
neck  is  tbe  variety  most  commonly  met  with  about  the 
upper  end  of  the  humerus,  the  bone  being  usually 
broken  below  the  tuberosities  and  above  the  insertion 
of  the  pectoralis  major  and  latissimus  dorsi  ;  the 
fracture  may  be  either  impacted  or  non-impacted. 

In  the  nonrimpacted,  the  more  common  variety, 
there  is  considerable  displacement  of  the  fragments. 

The  upper  fragment  is  rotated  outwards,  and 
slightly  elevated  under  the  coraco-acromial  ligament  , 
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by  the  muaelea  inserted  into  the  two  tuberosities.  The 
lower  fragment  is  drawn  forwards,  upwards,  and 
inwards  beneath  the  coracoid  process,  by  the  muBclea 
passing  from  the  trunlt  to  the  arm,  and  by  the  Hexots 
of  the  arm ;  at  the  same  time  tlie  lower  end  of  the  . 
Bhaft  is  thrown  obliquely  outwards  from  the  side  by  the  | 
action  of  the  deltoid.  ' 

The  symptoms  are  as  follows  :  the  lower  fragment 
forms  a  distinct  prominence  beneath  the  coracoid 
process,  moat  marked  when  the  elbow  ia  raised ;  the 
head  of  the  bone  can  be  felt  in  the  glenoid  cavity; 
consequently  there  ia  no  hollow  immediately  below  the 
acromion,  though  a  slight  depression  is  often  j>resent  a 
little  lower  down,  viz.  just  below  the  end  of  the  upper 
fragment ;  the  axis  of  the  limb  is  altered,  being 
directed  upwards  and  inwards  towards  the  coracoid 
process  ;  crepitus  can  be  detected  on  extending  and 
rotating  the  limb  ;  the  arm  is  tthortened  and  abnoimally 
mobile ;  owing  to  irritation  of  the  branches  of  the  , 
brachial  plexus  by  the  lower  fragment,  pain  is  often  \ 
present,  footing  down  the  arm. 

In  the  impacted    form   the    lower    fragment 
usually  driven  into  the  upper.      The  symptoms  a: 
chiefly   of   a    negative   character,   the  usual    signs  of 
Iracture  being  absent  ;    slight  ^orteniug  is  present,    < 
vith  impaired  movement,  defonaity,  and  alteration  in  I 
the  axis  of  the  Hmb ;  crepitus  is  absent  unless  the 
impaction  is   broken  down.      The   circiunflex   nei 
owing   to    its    close   relationship  to  the  Deck   of    the 
humerus,   is   liable  to  l>e   wounded   at  the   time  of  \ 
fracture,  or  it  may  aft«rward8  become  included  in 
callus  by   which  repair  is   efi'ected  ;  under  these  cir- 
Dumstauces,    paralysis    of    the   deltoid,    fallowed    by 
atrophy,  is  liable  to  occur. 

Treatment. — In  impacted  fracture    the  treatment 
ia  the  same  as  in  the  case  of  the  anatomical  neck. 

In     non-impacted    fracture    there    is    the    triple 
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displtu^ment  of  the  lower  fragmeot  to  be  remedied  ; 
the  displacement  inwards  may  be  counteracted  by 
placing  a  thick  pad  in  the  axilla  and  bandaging  the 
elhow  to  the  side ;  the  displacement  forwards  by 
bandaging  the  elbow  to  the  side  of  the  chest  in  front 
of  the  lateral  median  line, 
HO  aa  to  throw  backward 
tlie  upper  end  of  the  shaft ; 
the  displacement  upwards 
by  supporting  the  hand 
only  (not  the  elbow)  in  a 
sling,  so  that  the  weight 
of  the  arm  may  act  on  the 
lower  fragment  and  drag  it 
down  (Fig.  6).  To  ensure 
the  part  being  kept  com- 
pletely at  rest,  a  gutta- 
percha or  felt  cap  may  in 
addition  be  fitted  to  the 
shoulder,  and  if  there  is  any 
tendency  to  swelling  of  the 
limb,  it  should  he  bandaged 
R«.  B.-Tr«itmeBt  of  Pnwtore  "pwards  from  the  fingers, 
oi  the  Surgiiai  Keok.  In  fractures  of  the  neck 

of  the  humerus,  union  takes 
place  in  four  to  five  weeks,  when  passive  movement 
should  be  begun  ;  in  the  impacted  forms  the  patient 
should  be  warned  of  the  stifiuess  and  deformity  which 
will  be  permanent. 

Separallon  or  tlie  great  luberositr.— This 
injury  may  occur  alone,  but  more  commonly  in  connec- 
tion with  a  dislocation  forwards  of  the  humerus  ;  under 
these  circumstances  tlie  detached  portion  of  iione  is 
drawn  backwards  by  the  musolee  inserted  into  it,  so 
that  it  lies  under  or  external  to  the  aci'omion  process, 
while  the  head  of  the  humerus  is  drawn  forwards 
beneath  the  coracoid  procef^s. 
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The  synipfomt  are  uanally  well  marketl ;  there  is 
an  inci'eaae  in  the  breadth  of  the  shoulder ;  a  projec- 
tion formed  by  the  detached  tuberosity  can  be  felt  at 
the  outer  and  back  part  of  the  joint,  while  between 
this  and  the  head  of  the  bone,  which  lies  beneath  the 
coraooid  process,  a  diatinct  gap  or  vertical  sulcus  is 
evident ;  crepitus  is  absent  unle^ss  the  fragmeots  are 
brought  into  apposition  with  one  another. 

Treatment.— An  attempt  should  be  made  to  bring 
the  ft^^ments  into  contact,  and  then  to  maintain  tbem 
so  by  pads  of  lint  and  strapping,  a  cap  being  also 
moulded  to  the  shoulder.  An  axillary  pad  will  often 
he  found  useful,  and  the  arm  should  also  be  supported 
in  B  sling  and  bandc^ed  to  the  side. 

ScparHlion  of  upper  epiphysis.— Separation 
of  the  upper  epiphysis  of  the  humerus,  which  includes 
the  head  and  both  tuberosities,  is  often  met  with  in 
young  subjects;  occurring,  as  it  does,  just  above  the 
ttaual  BJtiiation  of  fracture  through  the  surgical  neck, 
the  symptoms  of  the  two  injuries  are  very  similar.  In 
separation  of  the  epiphysis,  however,  the  lower  frag- 
ment is  smooth  and  rounded  instead  of  being  sharp 
and  irregular  as  in  fracture ;  crepitus  is  absent  or 
much  leas  distinct,  owing  to  the  fact  that  the  line  of 
separation   runs   through   cartilage   and   not  through 

The  treatment  is  the  same  as  in  fracture  through 
the  surgical  neck. 

Shall.— Fracture  through  the  shaft  of  the  humerus 
is  often  met  with  as  the  result  either  of  direct  or 
indirect  force ;  it  usually  occurs  about  the  middle  of 
the  bone. 

If  the  fracture  is  above  the  insertion  of  the  deltoid, 
the  upper  fragment  is  drawn  inwards  by  the  peoto- 
Tftlia  major,  latisaimus  dorai,  and  teres  major ;  tha 
lower  fragment  ia  drawn  upwards  by  the  coraco- 
brachialis  and  bioepa,  and  outwards  1^  the  deltoid ; 
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coiiseqaently,  ahorteniog  is  present  along  with  defor- 
mity, the  lower  fmgment  projecting  above,  behind,  and 
to  the  outer  side  of  the  upper  one. 

If  the  fracture  be  below  the  insertion  of  the  del- 
toid, the  displacement  is  often  very  slight  when  the 
line  of  fracture  is  transverse ;  when,  however,  it  is 
oblique,  the  lower  fragment  is  di-awn  upwards  by  the 
biceps  and  triceps  so  as  to  overlap  the  upper  one.  The 
musculo -spiral  nerve,  owing  to  its  close  relationship 
with  the  middle  of  the  shaft  of  the  humerus,  is  liable 
to  be  wounded  at  tlie  time  of  fracture,  or  it  may  sub- 
sequently become  included  in  the  callus  ;  under  these 
circumstences,  if  paralysis  of  the  nerve  accompanies 
or  follows  the  injury,  the  patient  will  present  evidences 
of  "wrist-drop,"  with  loss  of  power  of  extension  and 
supination  in  tlie  fore-arm. 

Non-union  is  more  frequently  met  with  as  a 
complication  of  fracture  through  the  shaft  of  the 
humerus,  than  in  the  case  of  any  other  long  bone. 
Various  theories  have  been  advanced  to  account  for 
tiie  fact,  viz.  :  (1)  Interposition  between  the  frag- 
ments of  the  muscular  tissue  which  surrounds,  and  is 
directly  adherent  to,  the  shaft  of  the  Iwne,  (2)  Non- 
appoaitiou  of  the  fragments  from  imperfect  support  to 
the  arm.  (3)  Injury  to  the  nutrient  artery  of  the 
bona  (4)  Imperfect  fixation  of  the  shoulder  joint. 
(5)  The  tendency  to  movement  at  the  end  of  fracture, 
when,  the  elbow  joint  being  fixed  in  splints,  the  fore- 
arm is  fleKed  or  extended. 

Treatment, — A  rectangular  splint  reaching  from 
the  axilla  to  the  fingers  should  be  applied  to  the  inner 
side  of  the  limb,  care  being  taken  that  it   is   well 

'  padded  where  it  presses  over  the  inner  condyle  and 
also  at  its  upper  end,  which  must  not  reach   too  high 

,  in  the  armpit ;  three  short  splints,  reaching  from  the 
shoulder  to  the  elbow,  should  also  be  applied  to  the 
anterior,  posterior,  and  the  outer  aspects  of  the  upper 
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_  In  moat  oases  the  hand  and  wrist  only  should 

be  supported  ia  a  aling,  the  elbow  find  fore-ai-in  being 
allowed  to  hang,  so  that  the  weight  of  the  latter,  by 
dragging  on  the  lower  part  of  the  shaft,  may  counter- 
act the  tendency  to  overlapping  of  the  fragments, 
which  usually  exists. 

Stromeyer'a   cushion,   a  triangular    wedge-shaped 

pad,  is  oft«i  useful  in  cases  of  compound  fracture  j  it 

interposed  between  the  chest  wall  and  arm  in  such 

\  way  as  to  form  a  support  for  the  limb,  the  elbow 

g  upon  its  thick  end. 

Union,  as  a  rule,  takes  place  in  five  or  six  weeks. 

liOirer  extremity. — Four    different    forms    of 

witure  are  met  with  about  the  lower  end  of   the 

1,  viz.    transverse    aupracondyloid,  T-shaped, 

Kseparation  of  either  condyle  and  of  the  lower  epiphysis. 

Transverse    supra  coody  loid.  —  In   this   va- 

I   riety  the  shaft  is  broken  across,  just  above  the  condyles; 

■'  Hie  line  of  fracture,  though  transverB6,ia  generally  sorde- 

t  Ithat  oblique  from  above  downwajTls  and  forwards,  so 

■itbat  the  lower  fragment  is  drawn  upwards  behind  the 

nipper    one    by     the     biceps,    brachialb   anticus,    and 

Ptnceps.      The  symptoms  are  very  characteristic  ;  there 

a  irreguiar  projection  in  front  of   the  Joint  above 

the  bend  of  the  elbow  formed  by  the  upper   fragment, 

which    pushes    forwards    the    brachial    artery,    and 

another  behind,  formed  by  the  lower  fragment  and 

bonea    of    the    fore-arm.     Crepitus     and    abnormal 

mobility  are  present,  along   with  pain  and  swelling 

about  the  joint.     The  deformity  can  be  easily  reduced, 

but   at   once  re-appears   when   extension    is   left    off 

The  distance  between  either  condyle  and  the  olecranon 

will  be  normal,  while  between   either  condyle  and  the 

acromioa  it  will  be  diminished. 

If  the  line  of  fracture  runs  in  the  opposite  direction 
the  position  will  be  reversed,  the  lower  fragment 
being  drawn  upwards  in  front  of  the  upper  one. 


I 
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This  fracture  ia  liable  to  he  iiiiBtalten  for  rJislocation  , 
of  tlie  radius  and  ulna  backwards ;  for  in  both  ' 
injuries,  which  are  common  in  young  aubjects,  ther 
a  prominence  in  frant  of  the  elbow  and  another 
behind,  with  loss  of  power,  and  i)ain  and  swelling 
about  the  joint  The  diagnosia  of  fracture  can, 
however,  be  made  by  attention  to  the  following  points; 
the  presence  of  crepitus  and  increased  mobility  about 
the  lower  end  of  the  humerus ;  the  fact  that  the 
anterior  projection,  which  is  foroied  by  the  upper 
fragment,  ia  rough  and  irregular,  and  above  the  bend 
of  the  elbow,  not  below  as  in  dislocation,  where,  being 
formed  by  the  articular  end  of  the  humerus  itself,  it 
is  broad,  smooth,  and  rounded ;  the  fact  that  there  is 
no  increase  in  the  disteuoe  between  either  condyle  and 
the  olecranon,  while  ahortening  ia  present  on  measur- 
ing from  the  acromion  to  either  condyle  ;  the  fact  that 
the  defoiinity  is  readily  reducible,  but  at  once  returns 
wien  extension  is  discontinued,  will  usually  serve  to 
distingTiiah  fracture  from  dislocation. 

T-shaped  fracture  hnto  the  Joint. — In  this 
variety  there  is,  in  addition  to  a  transverse  fi-acture 
above  the  condyles,  a  vertical  crack  or  fiasiire  running 
between  them  and  involving  the  elbow  joint. 

Swelling  about  the  joint,  owing  to  effusion  into 
itB  interior,  ia  always  a  prominent  symptom,  often 
rendering  the  diagnosis  of  the  injury  somewhat 
difficult ;  the  lower  end  of  the  humerus  will  probably 
appear  to  be  somewhat  increased  in  width,  and 
crepitus  can,  aa  a  rule,  be  readily  detected  on  flexing 
and  extending  the  fore-arm,  or  on  gi-asping  the  two 
condyles  and  moving  them  upon  each  other. 

SepnrHtiDu  of  cither  condyle^^Either  con- 
dyle of  the  humerus  may  become  separated  by  a  simple 
crack  or  fissure,  running  obliquely  aci'OBa  the  lower  end 
of  the  bone.  In  separation  of  the  outer,  or  the  whole 
of  the  inner  condyle,  the  elbow  joint  is  necessarily 
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Ht^ened.  In  the  cose  of  the  inner  condyle,  its  tip, 
VWhich  is  more  prominent  and  consequently  more 
Klisble  te  &actuTe,  is  often  separated  ("  epicondylar 
BS»ctura")  without  the  joint  being  involved.  There 
Kis  not,  as  a  rule,  much  displacement  of  the  fractured 
Bwondyle,  though  at  times  it  is  drawn  down  by  the 
■.IBnscleB  attached  to  it,  so  that  the  characteristic 
Bfrqjection  on  either  side  of  the  joint  ia  lost.  The 
Hwbow  becomes  j>ainful  and  swollen,  its  movements  are 
^Hmpaired,  and  crepitus  can  readily  be  detected. 
^V  In  fracture  of  the  external  condyle  the  musculo- 
|P^ral  nerve  or  its  subdivisions  (more  especially  the 
Bposterior  interosseous),  and  in  fracture  of  the  internal 
B' condyle  the  ulnar  nerve,  may  become  wounded  at  the 
L'time  of  injury,  or  afterwards  included  in  the  callus  by 
^  Irhich  repair  is  effected.  Under  these  circumataucea 
aymptoms  of  paralysis  of  these  nerves  will  accompany 
or  follow  the  fracture. 

Separation  of  lower  epiphysis. — Sepamtion 

of  the  lower  epiphysis  of  the  humerus,  viz,  of  the  two 

\  oondyles  with  the  trochlea  and  capitellum,  is  often  met 

I  with  in  young  aubjecta,  as  the  result  of  a  fall  upon  the 

^idbow.      Occurring  almost  in  the  same  situation  as  the 

irse  BUpracondyloid  fracture,  the  symptoms  are 

pe)^  similar  to  those  met  with  in  that  injury.     In  se- 

Jfearation  of  the  epiphysis,  however,  the  fragmente  are 

Pnore  smooth  and  rounded  than  in  fracture,  and  for 

this  reason,  ciepitua  is  less  distinct  or  altogether  absent 

Tlie  line  of  separation  is   also  just  above  the  joint, 

nearer  to  it  than  ia  often  the  case  in  fracture. 

Misea  the  trochlea  and  capitellum  only  are 
L^Beparated,  the  condyles  being  left  attached  to  the 
T^aft  of  the  bone,  tlie  so-calied  "  infracondyloid 
preparation  of  epiphysis." 

F  -      rreolnienf.— Moat  cases  of  fracture  of  the  lower 

[  md  of  the  humerus  may  be  treated   with    an   internal 

Iwotangular  splint,  reaching  well  up  the  armanddowa 
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Ui   llie  fingPTB ;  the  elbow"  ahoiild  be   kejit  at  a  r  .^ 
angle,  and  the  fore-ai'm,  in  a  poaition  midway  betwM 
jironation  and  supination,  Ehould   be  supported   i 
Bllng.      Some  cooliog  lotion  should   be  applied  to  t 
joint  when  evidences  of  synovitis  are  present. 

In  separation  of  the  lower  epiphysis  and  in  traits- 
verse  supraoonilyloid  fracture,  when  the  fragments 
cannot  he  kept  in  position  by  this  treatment,  it  ia 
Bometimes  recommended  to  apply  an  angular  splint, 
titting  the  bend  of  the  elbow,  to  the  front  of  the  limb, 
and  a  straight  splint  to  the  back  of  the  upper  arm,  so 
as  to  push  the  upper  fragment  backward,  and  the 
elbow  with  the  lower  one  forward ;  or  the  position  of 
the  splints  may  be  reversed,  the  angular  one  being 
applied  behind,  and  the  straight  one,  reaching  to  the 
bend  of  the  elbow,  in  front ;  care  should,  however, 
always  be  taken  that  too  much  pressure  is  not  em- 
ployed, otherwise  there  ia  a  risk  of  the  supervention 
of  gangrene  from  compression  of  the  brachial  artery 
between  the  shaft  of  the  humerus  and  the  anterior 

At  the  end  of  two  or  three  weeks  passive  t 
ment  should  be  cautiously  commenced,  the  splint* 
being  removed  and  re-applied  daily.  When  the  joint 
is  involved,  it  is  sonietiroeB  advisable,  especially  with 
children,  to  commenoe  at  an  earlier  period. 
Boon  as  ten  days  after  the  accident.  In  most  case^; 
however,  more  or  less  stiliViess  will  remain  for  a  tim^i 
and  where  the  elbow  joint  is  implicated,  the  putiei 
should  be  prepared  for  the  impairment  in  iU  move^ 
ments,  which  is  often  permanent. 

Firm  union  will,  as  a  rule,  take  place  in  from  foUE 
to  six  weeks. 

In  cases  of  compound  fracture  involving  the  elbi 
joint,  an  attempt  should  he  made  to  save  the  lin 
unless  the  soft  tissues  are  extensively  lacerated  a 
there  is  much  splintering  of  bone  ;  any  loose  fragmez 
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Hboulii  be  removed,  aad  occasionally  a  primary 
excision  of  the  joint,  either  partial  or  complete,  may 
be  required.  A  plaster  of  Paris  splint,  intemipt«d 
at  the  elbow  with  pieces  of  strong  wire,  iron  hoop, 
etc.,  will  be  found  a  uaefiil  appuratue  in  these  cases, 
as  it  allows  acceaa  to  the  wound  for  dressing,  and  at 
the  same  time  keeps  the  part  in  a  state  of  perfect 
rest 

k  The  Fobe-Asm. 

B     Fractures  of  one  or  both  of  the  bones  of  the  fore- 

C'Bisi  are  of  very  frequent  occurrence. 

Radius  and  niniii — Fracture  of  both  radius  and 
ulna  is  often  met  with,  generally  as  the  result  of 
direct  violence,  a  fall  upon  the  hand  being  more  com- 
monly followed  by  fracture  of  the  radius  alone  than  of 
both  bones.  The  usual  situation  ia  through  their 
middle  or  lower  third,  their  upper  third  being  better 
protected  by  the  thick  covering  of  muacles.  The  line  of 
fricture  is  usually  transverse,  both  bones  are  broken, 
on  the  name  level,  or  nearly  so.  The  upper  fragments 
are  drawn  forwards  by  the  action  of  the  biceps,  pro- 
nator teres,  and  brachialia  anticus,  the  radius  being 
somewhat  appvosimated  to  the  ulna.  The  lower  frag- 
ments are  drawn  together  by  the  pronator  quadratus, 
and  upwards,  either  in  front  of  or  behind  the  upper 
fragments,  by  the  flexor  and  extensor  muscles. 

There  is  more  or  less  shortening  of  the  fore-arm, 
in  many  cases,  considerable  deformity,  the  lower 
^nts,  which  usually  overlap  the  upper,  forming 
|i  projection  on  either  the  anterior  or  posterior  surface 
T  the  limb ;  crepitus  can  be  readily  detected,  and 
normal  mobility  is  also  present. 

TTnaiment. — The  fore-arm  should  be  bent  to  a  right 
Igle  and  placed  in  a  position  midway  between  pro- 
lation  and  supination,  i.e.  with  the  thumb  ^oiutv-i^ 
Ipwarda.      Two   atraight   6^\i'Q.^  TBa.i3imi.%  Vi 
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elbow  to  the  fingers,  should  be  applied  to  the  anteriiMH 
and   postei-ior   aurfaces    of   the    limb.     In    this   pod^| 
tion   the  radius  and   ulna   will   be  parallel   with  ob«H 
another,  and  the  interosseous  space  will  consequential 
be  preserved     The  splints  should  be  slightly  broader 
than  the  limb,  so  that  the  bandages  maj'  not  presa 
upon  the  arm  and  force  the  bones  together.     In.  some 
cases  it  may  be  necessary  to  apply  a  narrow  pad  along 
the  interosseous  space,  in  order  to  keep  the  radius  and 
ulna   apart ;    otherwise   they  might    become    united 
tc^ether  by   callus  thrown  out  across  the  space,   a 
result   which    would    afterwards   iaterfere    with   the 
movements  of  pronation  and  supination. 

Union  is  generally  efi'ected  in  from  three  to  four 
weeks. 

Radins. — Fracture  of  the  radius  alone  may  take 
place  through  its  neck,  shaft,  or  lower  end,  the  latter 
situation  being  the  most  common. 

Keck. — Fracture  through  the  neck  of  the  radius  is 
an  uncommon  injnty,  and  one  that  is  often  difficult  to 
detect,  owing  to  the  fact  that  very  little  displacement 
of  the  fragments  is  usually  present,  the  bone  at  this 
spot  being  surrounded  by  a  layer  of  muscle.  The 
raoTewents  of  the  fore-arm,  especially  supination  and 
pronation,  are  interfered  with ;  on  placing  the  finger 
over  the  fracture  and  rotating  the  hand,  crepitus  can 
be  detected,  and  unless  the  fragments  are  interlocked, 
the  head  of  the  radius  will  not  rotate  with  the  shaft  of 
the  bone. 

The  treatment  is  the  sarae  as  in  fracture  througih 
tlie  shaft. 

Shafti — Fracture  through  the  shaft  of  tht?  ]-adiu9 
is  more  common  than  fracture  of  the  ulna  alone,  for, 
being  situated  on  the  outer  aspect  of  the  limb,  it  ia 
more  exposed  to  direct  violence ;  moreover,  its  shaft  ia 
not  so  strong  as  that  of  the  ulna,  and  it  also  has  b, 
more  direct  connection  with  the  wrist     It  may  be 
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due  to  direct  violence  or  to  a  6iU  upon  the  hand. 
The  usual  Beat  of  fracture  is  about  its  middle ;  if 
ahove  the  inaertion  of  tte  pronator  teres,  the  upper 
fragment  is  flesed.  by  the  biceps  and  fully  supinated  by 
the  supinator  brevia  ;  if  below,  the  upper  frs^ment 
will  be  in  a  position  midway  between  pi-onation  and 
supination,  the  action  of  the  supinator  brevia  being 
more  or  less  counteracted  by  that  of  the  pronator 
teres.  The  lower  fragment  is  pronated  and  draiwn 
towards  the  ulna  by  the  pronator  quadrataa.  The 
Bymptoma  are  usually  well  marked :  a  prominence  is 
formed  on  the  front  of  the  upper  part  of  the  fore-arm 
1^  the  upper  fn^^ent,  and  there  is  a  depression  at 
the  seat  of  fracture,  both  fragments  being  drawn 
inwards  towards  the  ulna.  Crepitus  is  produced  on 
pressing  the  fragments  together,  or  on  rotating  the 
hwid,  and  there  is  loss  of  power  of  pronation  and 
•opination,  with  abnormal  mobility. 

The  freaimeTii  is  the  same  as  in  fracture  of  both 
bones  of  the  fove-arm.  When,  however,  the  radius  is 
broken  high  up,  it  ia  sometimes  necessary  to  keep  the 
fore-arm  well  supinated  by  means  of  an  angular  splint 
applied  to  the  back  of  the  upper  arm  and  fore-arm,  for, 
the  upper  fragment  being  fully  supinated,  the  pivDper 
axis  of  the  limb  will  not  be  maintained  if  the  lower 
one  is  kept  in  a  position  midway  between  pronation 
and  supination,  as  in  the  ordinary  method. 

liOtvcr  eirtremlty.— Fi-acture  of  the  lowerend  of 
the  radius  is  very  common,  one  variety  being  known  as 
"Colles*  fracture,"  after  the  celebrated  Dublin 
surgeon,  who  was  the  first  to  accurately  describe  it. 
It  is  generally  the  result  of  a  fall  upon  the  palm  of 
the  hand  when  the  arm  is  extended,  and  though  met 
with  at  all  ages  and  in  both  sexes,  is  more  common 
after  middle  life,  and  e.specially  in  females. 

The  seat  of  fracture  is  usually  half  an  inch  to  twA. 
And  a  half  inches  above  ita  Vo'sei  ea&.,  '"Sf^^  **•  '*'^'** 
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to  the  fingers ;  the  elbow  sliould  be  kept  at  a  right 

I'  .BOgle,  and  the  fore-arm,  in  a  position  midway  between 

L^pronation  and  supination,  should  be  supported  in  a 

L  tling-     Some  cooling  lotion  ahoiild  be  applied  to  the 

joint  when  evidences  of  synovitis  are  preeent. 

In  separation  of  the  lower  epiphysis  and  In  trans- 
verse supraoondyloid  fra<!ture,  when  the  fragments 
cannot  be  kept  in  position  by  this  treatment,  it  is 
sometimes  recommended  to  apply  an  angular  splint, 
fitting  the  bend  of  the  elbow,  to  the  front  of  the  limb, 
and  a  sti-aight  splint  to  the  back  of  the  upper  arm,  so 
&s  to  push  the  upper  fragment  backward,  and  the 
elbow  with  the  lower  one  forward ;  or  the  position  of 
the  spUnts  may  be  reveraed,  the  angular  one  being 
applied  behind,  and  the  straight  one,  reaching  to  the 
bend  of  the  elbow,  in  front;  care  should,  however, 
always  be  taken  that  too  much  pressure  is  not  em- 
ployed, otherwise  there  is  a  risk  of  the  supervention 
of  gangrene  from  compresaion  of  the  brachial  artery 
between  the  shaft  of  the  humerus  and  the  anterior 
fiplint. 

At  the  end  of  two  or  three  weeks  passive  move- 
ment should  be  cautiously  commenced,  the  splints 
being  removed  and  re-applied  daily.  When  the  joint 
is  involved,  it  is  sometimes  advisable,  especially  with 
children,  to  commence  at  an  earlier  period,  e.g.  as 
Boon  aa  ten  days  after  the  accident.  In  most  cases, 
however,  more  or  less  stiffness  will  remain  for  a  time, 
and  where  the  elbow  joint  is  implicated,  the  patient 
should  be  prepared  for  the  inipairment  in  its  move- 
ments, which  is  often  permanent. 

Firm  iiuioa  will,  as  a  rule,  take  place  in  from  four 
f  to  six  weeks. 

n  cases  of  compouTid  fracture  involving  the  elbow 

I  joint,  an  attempt  should  be   made  to  save  the  limb, 

I  unless  the  soft  tissues  are  extensively  lacerated  and 

is  much  splintering  of  bone  ;  any  loose  fragments 
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ah 0 aid  be  removed,  and  occasionally  a  primary 
excision  of  the  joint,  either  partial  or  complete,  may 
bo  required.  A  plaster  of  Paris  splint,  interrupted 
at  the  elbow  with  pieces  of  strong  wu-e,  iron  hoop, 
etc.,  will  be  found  a  useful  appitratus  in  these  cases, 
fs  access  to  the  wound  for  dressing,  and  at 
time  keeps  the  part  in  a  state  of  perfect 

The  Fore-Arm. 
Fraoturea  of  one  or  both  of  the  bones  of  tlie  fore- 
i  are  of  veiy  frequent  occurrence. 
Badlns  and  ulna.— Fi-acture  of  both  radius  and 
ulna  is  often  met  with,  generally  as  the  result  of 
direct  violence,  a  fall  upon  the  hand  being  more  com- 
monly followed  by  fracture  of  the  radius  alone  than  of 
both  bones.  The  usual  situation  is  through  their 
middle  or  lower  third,  their  upper  third  being  better 
protected  by  the  thick  covering  of  muscles.  The  line  of 
fracture  is  usuaJly  transverse,  both  bones  are  broken 
on  the  same  level,  or  nearly  so.  The  upper  fragments 
are  drawn  forwards  by  the  action  of  the  biceps,  pro- 
nator teres,  and  brachialis  antious,  the  radius  being 
iomewhat  approximated  to  the  ulna.  The  lower  frag- 
ments are  drawn  together  by  the  pronator  ijuadratuB, 
and  upwards,  either  in  front  of  or  behind  the  upper 
fragments,  by  tlie  flesor  and  extensor  mnscles. 

There  is  more  or  less  Hhortening  of  the  fore-arm, 

many  cases,  oonsidei-able  deformity,  the  lower 

ient§,  which  usually  overlap  the  up]>er,  forming 

projection  on  either  the  anterior  or  posterior  surface 

-of  the   limb ;  crepitus    can  be  readily  detected,  and 

abnormal  mohility  is  also  present. 

?V«atm«T((.^The  fore-arm  shonld  be  bent  to  a  right 
..•ngle  and  placed  in  a  position  midway  between  pro- 
nation and  supination,  t.e.  with  the  thumb  pointing 
ipwards.      Two   straight   splints,  reaching    from    the 
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elbow  to  tlie  fingers,  should  be  applied  to  the  anterior  J 
and  posterior   surfaces  of  the    limb.     In    this  pori-  1 
tion  the  radius  and  ulna  will  be  parallel  with  one  \ 
ajiother,   and  the  interoaaeous  space  will  consequently 
be  preserved     The  splints  should  be  slightly  broader 
than  the  limb,  so  that  the  bandages  may  not  preaa 
upon  the  arm  and  force  the  bones  together.     In  s 
cases  it  may  be  necessary  to  apply  a  narrow  pad  along 
tJie  interosseous  space,  in  order  to  keep  the  radius  and 
ulna   apart ;    otherwise  they  might    become    united  I 
together  by   callus  thrown  out  across  tbe  space,  a  \ 
result  which   would    afterwards  interfere    with  the  ( 
movements  of  pronation  and  supination. 

Union  ia  generally  eflected  in  from  three  to  four   ] 

KadiDS. — Fracture  of  the  radiuE  alone  may  take 
place  through  its  neck,  shaft,  or  lower  end,  the  latter   | 
situation  being  the  most  common. 

Neck. — Fracture  through  the  reck  of  the  radiu 
an  uncomiuon  injury,  and  one  that  is  often  difficult  to  | 
detect,  owing  to  the  fact  that  very  little  displacement 
of  the  fragments  is  usually  present,  the  bone  at  this 
spot  being  surrounded  by  a  layer  of  muscle.  Tha 
movements  of  the  fore-arm,  especially  supination  and 
pronation,  are  interfered  with ;  on  placing  the  finger 
over  the  fracture  and  rotating  tbe  hand,  crepitus  can 
be  detected,  and  unless  the  fragments  are  interlocked, 
the  head  of  the  radius  will  not  rotate  with  the  shaft  of  | 
tbe  bone.  i 

The  trtaimAni  is  the  same  as  in  fracture  through    : 
tlie  shaft. 

Shnfti — Fracture  through  the  shaft  of  the  radius  i 
is  more  common  than  fracture  of  the  ulna  alone,  for,   I 
being  situated  on  the  outer  aspect  of  the  limb,  it  if 
posed  to  direct  violence  ;  moreover,  its  abaft  ii 
not  so  strong  as  that  of  the  ulna,  and  it  also  lias  a 
more  direct  connection  with  the  wrist.     It  may  be   j 
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L  due  to  direct  violence  or  to  a  fall  upon  the  himil. 
B.^he  uanal  seat  of  fracture  ie  about  ita  middle ;  if 
1'«bove  the  insertion  of  the  pronator  teres,  the  upper 
»  fragment  is  flexed  by  the  biceps  and  fully  Bupinated  by 
)  supinator  brevis ;  if  below,  the  upper  fragment 
in  a  position,  midway  between  pronation  and 
tapination,  the  action  of  the  Bupinator  brevis  being 
l)nore  or  lesa  counteracted  by  that  of  the  pronator 
I  teres.  The  lower  fragment  is  pronated  and  drawn 
i  towards  the  ulna  by  the  pronator  quadratns.     The 

■  symptoms  are  usually  well  marked:  a  prominence  is 

■  formed  on  the  front  of  the  upper  part  of  the  fore-arm 
I  hy  the  upper  fragment,  and  there  is  a  depression  at 
Ittie  Beat  of  fracture,  both  fragments  being  drawn 
I  inwards  towards  the  ulna.  Crepitus  is  produced  on 
r  preasing  the  fragments  tc^ther,  or  on  rotating  the 
I  hand,  and  there  is  Iobs  of  power  of  pronation  and 

onjrination,  with  abnormal  mobility. 

The  treatment  ia  the  same  as  in  fracture  of  both 

bones  of  the  fore-arm.     When,  however,  the  radius  ia 

broken  high  up,  it  is  sometimes  neceasary  to  keep  the 

fore-arm  well  supinated  by  means  of  an  angular  splint 

applied  to  the  back  of  the  upper  arm  and  fore-arm,  for, 

|j  the  upper  fragment  being  fully  supinated,  the  proper 

I  axis  of  the  limb  will  not  be  maintained  if  the  lower 

■One  is  kept  in  a  position  midway  between  pronation 

'  Knd  supination,  as  in  the  ordinary  method. 

Iiower  extremity.— Fi-acture  of  the  lower  end  of 
the  radius  is  very  common,  one  variety  being  known  aa 
"Colles'  fractnre,"   after  the   cfilebrated  Dublin 

■  Burgeon,  who  was  the  first  to  accurately  describe  it. 
■Jt  is  generally  the  result  of  a  fall  upon  the  palm  of 

"*  e  hand  when  the  arm.  ia  extended,  and  though  met 
irith  at  all  ages  and  in  both  seses,  ia  mors 
Jliter  middle  life,  and  especially  in  females. 

The  seat  of  fracture  ia  usually  half  an  inch  to  ( 
Kftnd  a  half  inches   above  ita  lower  end,  just  at  the 
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weakest  portion  of  the  radius,  %.e.  where  the  shaft 
begins  to  expand  into  the  broad  articular  extremity, 
wkich  is  mainly  composed  of  cancellous  tissue,  covered 
with  a  layer  of  compact  bono  much  thinner  than  that 
of  the  shaft  itself.  The  line  of  fracture  is  generally 
transverse,  but  niay  be  oblique  from  side  to  side,  or 
irom  before  backwards  ;  in  some  cases  there  is  com- 
minution of  the  lower  fragment,  and  not  unf  requently 
the  fracture  ia  impacted,  the  compact  tissue  of  the 
shaft  being  driven  into  the  canceUoua  tissue  of  the 
lower  fragment  by  tlie  same  force  that  causes  the 
injury.*  The  amount  of  displacement  varies ;  in  some 
cases  scarcely  any  is  present ;  moi-e  commonly  it  is 
considerable,  and  in  CoUes'  fracture  a  very  charac- 
teristic deformity  is  usually  produced,  viz.  : 

The  tower  frf^meut,  carrying  with  it  the  hand,  is 
driven  upwards  and  backwards  behind  the  upper  one 
by  the  direction  of  the  foi-ce  and  the  combined  action 
of  the  supinator  longus,  e;ctensors  of  the  thumb,  and 
radial  extensors,  so  tbat  a  prominence  is  formed  on  ths 
back  of  the  wrist,  with  a  depression  above  it 

The  upper  fragment  projects  forwards,  often 
lacerating  the  pronator  quadratus,  and  is  drawn  by 
this  muscle  towards  the  ulua,  forming  a  prominence 
on  the  front  of  the  fore-arm  just  above  the  wrist  from 
the  flexor  tendons  being  thrust  forwards.  There  is 
some  difference  of  opinion  as  to  whether  the  fracture 
is  generally  impacted  or  not ;  when  the  deformity  is 
permanent,  and  cannot  be  made  to  disappear,  impac- 
tion is  probably  present ;  when,  on  the  other  hand, 
the  fracture  is  readily  reducible,  impaction  is  absent. 

*  Mr.  Clement  Ldcbs  lins  recently  Hbown  that  in  CoUbs' 
fnoture,  in  addition  to  frwiture  of  the  mdiuB,  "  thsre  ia  oiually 
^tber  %  fracture  of  the  styloid  procesB  of  the  ulna,  or  a  tear  of  the 
internal  laterai  ligameat  of  the  Krist  joint,  and,  in  addttiaa 

quently  a  rupture  of  the  trisngulor  fibrD-cartilBB«,"   the  '. 

beuDmicg  detached  from  tlie  edge  of  the  ladiiu  (Uuy'a  Hospital 
Uepoitt,  ToL  iliL). 
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The  symptoms  are  as  follows  ;  pain  and  awplling 
about  the  wrist,  with  impaired  movement,  especially 
of  pronation  and  supination.  On  viewing  the  limb 
sideways,  its  posterior  snrface  presents  a  distinct 
(formed  by  the  lower  fragment)  just  above 
wrist ;  a  little  higher  up  a,  marked  depression  will 
n.  Its  anterior  surface  presents  a  depression 
the  wrist,  corresponding  in  position  with  the 
dorsal  projection,  and  most  marked  on  its  radial 
margin;  while  higher  up,  and  corresponding  with 
the  dorsal  depression,  a  distinct  prominence  is  seen, 
formed  by  the  projection  forwards  of  the  upper 
fragment. 

On  viewing  the  back  of  the  limb  it  will  be  seen 
that  the  hand  is  drawn  over  to  the  radial  aide,  so  that 
its  ulnar  border  is  somewhat  convex ;  the  styloid 
of  the  ulna  (or,  when  this  is  fractured,  the 
iwer  end  of  the  ulna  itself)  is  unusually  prominent; 
le  radial  hoi-der  of  the  wrist  is  slightly  concave. 
When  the  styloid  process  of  the  ulna  is  not  fractured, 
the  tips  of  the  two  styloids  will  often  be  found  on  the 
eame  level 

When  the  fr^ments  are  not  impacted,  crepitus 
can,  as  a  rule,  be  readily  detected,  the  deformity  can 
be  made  to  disappear,  and  the  bones  brought  into  good 
position.  If,  however,  impaction  is  present,  crepitus 
JS  absent,  and  the  deformity  is  permanent,  unless  the 
,;fragments  are  forcibly  loosened  fi'ora  one  another. 
L  Treatment. — An  attempt  should  be  made  to  reduce 
ne  fraotui'e,  and  when  impaction  is  absent,  or  not 
^^17  firm,  this  can  usuaUy  be  eil'eatcd,  the  deformity 
Biea  disappearing  more  or  less  completely.  If,  how- 
Bver,  the  ends  of  the  bone  are  so  fixed  that  they 
nnnot  be  disengaged  by  the  employmont  of  moderate 
Bi>rce,  union  wdl  take  place  between  the  impacted 
raagments,  and  the  wrist  will,  i 
SftiS  and  deformed. 
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In  the  treatment  o£  this  fi-acture  many  different 
fomiH  of  apparatus  are  employed. 

Two  straight  splints  may  be  used,  a  palmar  one 
reaching  from  the  elbow  to  the  lower  end  of  the  upper 
fragment,  and  a  dorsal 
from  the  same  point  to 
the  ends  of  the  fingers. 
A  thick  pad  should  be 
placed  over  the  end  of 
the  upper  fragjnent,  and 
another  over  the  lower 
fragment,  so  as  to  press 

them  into  position.     At 

the  end  of  a  week  a 
shorter  dorsal  splint  should  be  eubafcituted,  viz.  one 
reaching  only  to  the  knuckles,  ao  aa  to  leave  the 
fingers  free. 

NSlaton'a  pistol  splint  {Fig.  7)  is  curved  at  one 
end  like  the  handle  of  a  pistol,  so  as  to  draw  the  hand 
over  to  the  ulnar  aide ;  it  ia  usually  applied  to  the 

back    of   the    fore-arm  

.  and  hand  (less  fre- 
quently to  the  front) 
in  conjunction  witli  a 
short  straight  Bpbnt, 
reaching  from  the  el- 
bow to  the  lower  end 
of  the  upper  fragment, 

applied  to  the  front  of  the  arm.  The  pistol  splint 
flhould  be  thickly  padded  where  it  presses  on  the  lower 
fragment,  and  the  palmar  one  where  it  presses  on  the 
radial  boi-der  of  the  fore-arm  and  lower  end  of  the 
upper  fragment. 

Carr'a  splint  (Fig.  8)  is  applied  to  the  palmar 
surface  of  the  hand  and  arm  in  the  prone  position,  the 
lingers  grasping  the  cross  bar  which  lies  beneath 
the   raetaoarpo-phalangeal    joints ;     a  short  straight 
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B  splint  is   also  applied  to  tbe  dorsal  surface  of  the 

I  Wbatever  treatment  is  adopted,  cara  should  be 
I  taken  that  the  fin^'ers  are  left  free,  and  tbe  patient: 
fe^ade  to  exercise  them  after  tbe  first  week.  Tbe  splints 
Kmay  generally  lie  removed  at  tbe  end  of  three  or  four 
B-ireeka,  snd  gentle  passive  movement  of  tbe  wrist  joint 
IdiDuld  then  be  commenced,  otherwise  more  or  less 
I  itiflnesB  of  the  part  will  remain.  In  many  cases,  how- 
m  ever,  and  especially  in  old  people,  in  spite  of  the  most 
%  eareful  treatment,  the  wrist  joint  will  never  quite 
I  reoover  its  normal  shape  or  movement 
I  Ulna.  —  Fracture  of  the  ulna  alone  may  ocoup 
I  ihrough  the  olecranon,  shaft,  or  styloid  process,  and  in 
I  rare  cases  through  the  coroitoid  process. 
I  Olecranon. — Fracture  of  the  olecranon  is  not 
I  onoommon  as  tbe  result  of  direct  violence,  e.g.  falls,  or 
[  blows  on  tbe  back  of  tbe  elbow  ;  more  rarely  it  is  due 
I  to  sudden  and  violent  contraction  of  tbe  triceps 
I  muscle. 

■  More  or  leas   deformity   is  generally  present,  tbe 

I  broken  fragment  being  drawn  upwards  by  tbe  action 
I  of  the  triceps.  Tbe  nearer  the  fracture  is  to  the  tip  of 
I  the  process,  the  greater  is  the  displacement,  often  to 
I  the  extent  of  an  inch  or  more.  "When  the  fracture  is 
I  near  its  base,  very  little  separation  is  often  present, 
I  the  fractured  process  being  tjien  retained  in  position  by 
I  the  periosteum  and  fibrous  tissue  which  invest  it 
I  When  separation  of  tlie  fragments  is  present,  the 
I  prominence  of  tbe  elbow  is  replaced  by  a  depression, 
B  which  is  increased  when  tlie  fore-arm  is  bent.  Swelling 
I  rapidly  ensues  from  eSiision  into  the  joint.  Tbe  power 
u  of  extending  the  fore-arm  is  lost.  Cre]>ituB  is  absent, 
r  unless  tbe  fractured  pi'ocess  is  drawn  down  into  con- 
tact with  tbe  surface  of  the  ulna.  When  no  separatit 
of  the  fragments  has  occurred,  the  depression  at  tha 
back  of  the  elbow  will  not  bo  present ;  there  will  only 
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be  alight   loss  of  power  in  the  Bnn,  and  crepitus 
readily  be  obtained. 

Union  is  naually  effected  by  fibroiia  tissue,  which 
may  afterwards  yield  and  allow  of  considerable  separa- 
tion of  the  fragments ;  the  result  is  that  the  arm  ia 
often  left  considerably  weakened,  the  power  of  ex- 
tending the  fore-arm  being  more  or  less  inifiaired. 

TrealmsiU. — A.  straight  splint  should  be  applied 
to  the  front  of  the  limb,  more  thickly  padded  where 
it  fits  the  bend  of  the  elbow,  so  that  the  joint  may  be 
very  slightly  bent ;  it  will  generally  be  found  that  the 
fragments  come  into  more  accurate  contact  in  this  posi- 
tion than  if  the  arm  is  kept  perfectly  straight. 

When  separation  of  the  fragments  ia  present,  the 
upper  one  should  be  drawn  down  by  strapping,  and  n 
figure  of  8  bandage,  as  in  the  case  of  the  patella.  Aa 
the  fi-acture  usually  involves  the  joint,  and  is  followed 
by  effusion  into  its  interior,  it  will  often  be  necessary 
to  subdue  the  swelling  by  some  evaporating  lotion 
before  the  fracture  can  be  put  up.  Union  generally 
takes  place  in  four  to  six  weeks,  and  at  the  end  ofthis 
period  passive  movement  should  he  commenced,  other- 
wise ankylosis  of  the  joint  may  take  place. 

In  oases  where  separation  of  the  fragments  sub- 
Bequently  occurs  from  yielding  of  the  fibrous  tissue 
by  which  union  is  effected,  a  similar  plan  of  treatment 
to  that  described  in  the  case  of  the  patella  (page  83) 
may  be  adopted,  viz.  opening  the  joint  and  wiring  the 
fragments  ;  a  few  cases  of  recent  fructui'e  have  also 
been  treated  in  the  same  way. 

Coronoid  proe ess. ^Fracture  of  the  coronoid 
process  is  extremely  rare,  except  as  a  complication  of 
dislocation  backwards  of  the  ulna.  The  broken  frag- 
ment may  be  drawn  upwards  by  the  brachialis  antietis. 

Treatment. — The  limb  should  be  put  up  in  sjdiuts  at 
right,  or  even  at  an  acute,  angle,  in  order  to  relax  the 
muscle  which  tends  to  displace  tlie  separated  process. 
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I  Shaft. — Fracture  of  the  shaft  of  the  ulna  usually 

I  occurs  through  ita  lower  third,  this  being  the  weakest 
part  of  the  bane  ;  it  is  most  cotumonly  the  result  of 
1  direct  violence.  The  lower  fi-ftgment  is  drawn  towards 
j  the  radius  by  the  pronator  qusdratus,  the  upper  frag- 
I  ment  retaining  its  normal  position,  or  being  siightly 
I  displaced  forwards  by  the  brachialis  anticua.  A  alight 
I  irregularity  is  present  in  the  course  of  the  bone  at  the 
I  seat  of  fracture,  crepitus  can  be  detected,  and  the 
\  morements  of  the  forearm  are  imjiaired. 
I  The  treatment  is  the  same  as  in  fracture  of  both 
[  bones  of  the  fore-arm. 

I  Styloid  processi — Fracture  of  the  styloid  process 

.    sometimes    tukes   place,   often  occurring   in  cases  of 
I    CoUes'  fracture. 
I  The  Hand. 

Carpus. — Fractures  of  the  carpal  bones  are  of 
rare  occurrence ;  wheu  present,  they  are  usually  due  to 
direct  violence,  e.g.  a  severe  crush  or  blow.  Owing  to 
their  numerous  ligamentous  oonneetiona,  very  little 
displaeemeut  takes  place,  though  crepitus  is  generally 
a  prominent  symptom. 

Treatment. — The  fore-arm.  and  hand  should  be  sup- 
ported on  an  anterior  splint,  and  some  cooling  lotion   I 
1    applied  over  the  wrist  to  subdue  the  tnjjammation  of    { 
the  neighbouring  joints  which  is  usually  present. 

metacarpus. — Fractures  of  the  metacarpal  bones 
are  not  uncommon  as  the  result  of  direct  violence,  the 
moat  common  situation  being  through  their  middle  or 
distal  third.  The  displacement  of  the  fragments  ia  in. 
Bom£  cases  very  slight,  while  in  others  it  is  considerable, 
the  head  of  the  bone  dropping  or  sinking  foi'warda 
towards  the  palm,  and  the  fractured  ends  being  dis- 
placed backwards  bo  as  to  form  an  angular  projectioa 
'    on  the  back  of  tjie  hand.  I 

Treatment, — In  many  cases  an  anterior  splint  with  J 
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a  palmar  pad  is  nil  that  is  required.  When  there  ia 
much  displacement  of  the  fragmente,  a  palmar  pad 
pressing  upon  the  head  of  the  bone,  and  another  one 
over  the  dorsal  projection  with  anterior  and  posterior 
splints,  will  often  be  found  ilseful.  Bending  the 
fingers  over  a  ball  or  thick  pad,  and  then  bandaging 
tbem  in  this  position,  is  another  plan  of  treatment 
aometiroes  adopted.  Union  generally  takM  plaoe  in 
tiiree  or  four  weeks. 

Pluilaiiges-- — Fractures  of  the  phalanges  can 
readily  be  recognised  by  the  presence  of  crepitus,  ab- 
normal mobility,  and  displacement  of  the  fragments. 

TrwitmeTU. — A  narrow  splint  should  be  applied  to 
the  anterior  suiface  of  the  finger. 

The  Pelvis. 
Fracture  of  the  bonea  of  the  pelvis  is  usually  the 
result  of  severe  direct  violence,  and  when  compli- 
cated, as  is  often  the  case,  with  injury  to  the  bladder, 
urethra,  and  other  contents  of  the  pelvis,  is  always 
of  B  serious  nature. 

1.  TbroDg'h  crest  orilioin. — Fractures  sepa- 
rating only  a  portion  of  the  crettt  of  the  ilium  are  not 
generally  attended  by  much  danger.  The  nature  of  the 
injury  ia  usually  evident,  for,  in  addition,  to  more  or 
leas  pain  and  bruising  about  the  seat  of  fracture,  there 
will  he  mobility  of  the  broken  fragment,  with  crepitus 
on  manipulation. 

2.  Through  pelvic  basin. — Fractures  involv- 
ing the  pelvic  basin  are  much  more  serious,  owing  to 
the  fact  that  the  viscera  contained  in  it  are  so  liable  to 
injury.  In  many  cases  the  fracture  is  multiple  ;  e.g.  it 
may  involve  both  rami  of  tlie  pubes,  and  sometimes,  in 
addition,  both  rami  of  the  ischium,  so  that  the  central 
portion,  of  the  pelvis  is  entirely  sejiarated  j 
involve  the  rami  of  the  pubes  and  ischium 
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[  and  the  ilium  behind,  eloae  to  the  sacro-iliao  synchon- 
I  droais,  so  as  to  sepiirate  one  half  of  the  pelvis. 

The  symptoms  of  the  injury  are  visually  manifest, 

r  in  addition  to  the  bruising  of  the  soft  parts,  thera 

[•  is  severe  pain, especially  upon  any  attempt  at  movement, 

k  with  inability  to  stand  or  sit  erect :  a  line  of  ecchy- 

\  moaia   is   often    present,    extending    along    Poupart'a 

I  ligament  and  the  crest  of  the  ihum,  with  discoloration 

of  the  skin  over  the  sacrum  and  in  the  perimeum  ; 

crepitus  and  abnormal  mobility  can  often  be  detected 

on  grasping  the  ilia«  spines  or  crests  and  attempting 

to  rotate  or  move  them  on  each  other  ;  in  some  cases 

the  dinplacement  of  the   fragments  will  be  evident 

I  especially  on  examination  by  the  rectum  or  vagina. 

When   the  bladder  or   urethra  is  injured    there 
^  will  also  be  evidence  o£  these  complications. 

3.  Tbrougb  acetabulum.— Fracture  may  take 
place  through  the  rim  or  floor  of  the  acetabulum  owing 
to  the  head  of  the  femur  being  driven  violently 
against  it. 

(«)  Through  floor . — Fracture  through  the  floor  may 
occur  as   a   shuple  crack  or  dssure,  or  there  may  be 
extensive  splintering  of  the  pelvic  bones.    In  the  former 
case  there  may  be  no  very  evident  symptoms,  with 
the  exception  of  pain,  especially  on  attempts  to  move 
the  limb  or  stand  erect,  or  upon  pressure  on  the  pubes  ; 
at  first  there  is  not  any  alteration  in  the  length  of  the 
limb,  but  after  a  time  slight  shortening  may  ensue, 
probably  owing  to  changes  taking  place  in  the   carti- 
lage of  the  head   of  the  femur   and   acetabulum,  and 
leading  to  absorption  of  the  articular  surfaces  of  the 
I  bones.     In  the  latter  case,  crepitus  can  be  readily  de- 
\  tected  on  any  movement  of  the  limb,  and  if  the  head 
\  of  the  femur  is  driven  into  the  pelvic  cavity,  there 
L  will  be  shortening  of  tbe  leg  vrith  inability  to  move  it, 
I  deformity  of  the  hip,  and  probably  evidences  of  injury 
k  to  the  contents  of  the  pelvis. 
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(6)  Through  rim. — In  fracture  through  the 
of  the  acetabulum,  it  ia  usually  its  upper  and  posterior 
part  that  gives  way ;  consequently  the  head  of  the 
femur  ia  liable  to  elip  out  of  its  socket,  and  the  injury 
is,  therefore,  frequently  accompanied  by  a  dislocation 
of  the  thigh  on  to  the  dorsum  ilii.  When  this  is  the 
<]ase,  the  symptoms  are  usually  obvious ;  in  addition 
to  those  characteristic  of  dislocation,  there  will  be 
distinct  crepitus,  and  it  will  be  found  that  the  dislo- 
cation can  easily  be  reduced,  but  will  at  once  return 
when  extension  is  discontinued 

i.  Through  encrum. —  Fracture  through  the 
sacrum  ia  of  rare  occurrence  except  as  the  result  of 
gun-shot  injury  ;  when  due  to  other  causes,  e.g.  severe 
crushes,  etc.,  it  is  usually  associated  with  fracture  of 
the  other  pelvic  bones,  evidences  of  which  will  be 
present. 

6.  Through  coccyx.  —  Fracture  through  the 
coccyx,  or  dislocation  of  this  bone  from  the  sacrum,  ia 
sometimes  met  with  as  the  result  of  direct  violence, 
or  occurring  during  the  straining  efforts  of  parturition. 
The  symploms  are  pain  at  the  part,  increased  on 
sitting,  ■walking,  and  diiring  the  act  of  defsecation ; 
crepitus  and  abnoi-mal  mobility  will  sometimes  be 
present,  and  on  introducing  the  finger  into  the  rectum 
a  slight  projection  wU!  probably  be  felt  on  its  posterior 
wall  In  some  cases  this  bijury  is  followed  by  per- 
sistent pain  ("coccydynia")  in  the  region  of  the 
coccyx, 

2'realvient. — The  patient  should  be  kept  in  the 
recumbent  position,  and  a  broad  bandage,  padded 
belt,  felt  or  guttapercha  splint  moulded  to  the  part, 
applied  to  the  pelvis  so  as  to  keep  the  parts  ( 
pletely  at  rest ;  in  many  cases  it  will  also  be  advisable 
to  tie  the  knees  together. 

In  fracture  of  the  acetabulum,  extension  should  be 
employed  by  means  of  an  outside  splint,  as  in  fracture 
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>f  the  thigh  ;  this  is  especially  necessary  wlien  its  rim 
s  involved,  in  order  to  prevent  the  head  of  the  femur 
from  becoming  displaced.  Any  com  pli  cation  which 
may  be  present,  e.g.  rupture  of  bladder  or  urethra, 
must  he  treated  on  ordinary  principJps. 

In  favourable  cases,  repair  will  be  effected  in  from 
six  to  eight  weeks. 

The  Femur. 
Fractures   of  the  femur   may   be    divided    into 
fractures  of   the  neck,    great   trochanter,  shaft,  and 
lower  extremity. 

1.  Neck. — -Fractures  of  the  neck  of  the  femur  may 
be  subdivided  into  two  great  claaseSj  viz.  intracapsular 
and  extracapsular,  according  as  the  boae  is  broken 
■within  or  without  the  line  of  insertion  of  the  capsular 
ligament.  In  many  instances,  however,  the  line  of 
fracture  lies  partly  within  and  partly  without  the  in- 
aertion  of  the  capsule.  In  either  case  the  fracture 
may  be  impacted  or  non-impacted. 

Intracapsular  flracture  is  an   injury   of  ad- 
vanced life,  being  rarely  met  with  in  persona  under  fifty 
years  of  age ;  it  is  especially  common  in  the  female  ses, 
and  is  usually  the  result  of  slight  indirect  violence,  &.g. 
catching  the  toot  and  tripjnng  up,  missing  a  step  in 
going  downstairs,  etc.  ;  consequently  it  is  not,  as  a  rule, 
attended  by  any  bruising  or  apparent  injury  to  the 
soft  parts  about  the  hip.      Its  frequent  occurrence  in 
old  people  is  no  doubt  owing  to  the  alterations   in 
structure  and  shape  which  take  place  in  the  neck  of 
^_      the  bone  as  age  advances.     Not  only  is  its  nutrition 
^^     impaired,  as  shown  by  the  fatty  degenemtion  of  the 
^H     cancellous   and  the    thinning  of  the   compact  tissue, 
^^k    but   the  neck  of  the   bone  itself  also  becomes  more 
^^K  horizontal,  being  set  almost  at  a  right  angle  to  the 
^^H  ehaft ;  consequently,  becoming  weakened  from  both 
^^K  these  causes,  it  is  liable  to  snap  and  give  way  as  the 
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i-esult  of  the  application  of  a  very  slight  degree  of  1 
violenca 

The   fracture  may  be  either   impacted    or    noor- 1 
impacted,  the  latter  being  by  far  the  most  common. 

In  the  noD-impacted  variety  the  amouut  of  dis- 
placement of  the  fragments  variea ;  in  moBt  cases  the 
lower  fragment  is 
drawn  upwards, 
above  and  to  the 
outer  Bide  of  the 
upper  one,  and  at 
the  same  time  ro- 
tated outwards,  so 
that  its  fractuiitd 
surface  looks  more 
or  less  directly 
forward,  while  the 
upper  fragment, 
being  unacted  u]K)ii 
by  any  muscles, 
retains  its  normal 
position.  In  cases 
where  the  perios- 
teum and  reflection 
of  capsule,  which 

Fig.  9.— ThB  moBt  ccnunon  Fnctnina  of  the    invest      the      neck 
Cpper  End  of  the  Femar.    (FroniFiolt'a    „f    j.i,„     !,„„_      __. 

■'  PrKotuiBB  and  Diaiocnticms.")  °^   ^"^    Done,    are 

not  torn  through 
Bt  the  timft  of  the  injury,  the  Reparation  of  the  frag- 
ments may  at  first  be  very  slight. 

The  Byniptoms  are  as  follows  : 

Alteration  in  the  shape  of  the  hip,  which  is  some- 
what flattered.  Alteration  in  the  position  of  the 
trochanter  major,  which  is  less  prominent  than  usual, 
and  approximated  to  the  anterior  superior  iliac  spine 
and  hIbo  to  the  median  line  of  the  body.  On  rotating 
the  limb  it  will  nlso  be  found  that  the  trochanter  n 
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segment  of  a  circle  than  on  the 
1  of  the  trochanter 


through  a 
Bound  side. 

To  verify  the  altered  poaiti( 
major,  the  following  testa  may  be  emiiioyea. 

(n)  ^elaton's  line. — In  fmctiire  of  the  ncct, 
a  dorsal  dislocation  of  the  femur,  the  upper  border  Jl 
the  trochanter  will  He  ahore  a  line  drawn  from  thd 
anterior  superior  iliac  spine  to  the  tuber  ischii. 

In  the  normal  condition;  the  upper  border  of  thtt 
I  trochanter  should  just  touch  this  line. 
V        (6)  Bryaiit'g   ilio-femoral    triangle.— Thia   {. 
I  Pig,  10)  consists  of  three  lines ;  viz.  A  B,  drawn  from 
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the  anterior  superior  iliac  spine  to  the  upper  border  at 
the  trochanter  major,  corresponding  in  the  no 
state  to  the  upper  part  of  Nelaton's  line ;  a  c,  drawii 
from  the  iliac  spine  at  right  angles  to  the  horizMital ' 
plane  of  the  recumbent  body ;  c  B,  drawn  at  right 
angles  from  a  o  to  a  B,  where  it  touches  the  top  of  the 
trochanter.  The  line  c  B,  the  base  of  the  triangle,  is  thft 
test  line  for  fracture  of  the  neck  j  in  the  iiojrnal 
dition  it  will,  in  an  adult,  measure  about  two  and  & 
half  inches  ;  in  cases  of  fracture,  when  the  trochanter 
s  drawn  up  (represented  by  the  dotted  line  in  Fig.  10^ 
it  will  become  shoi-tened,  and  raeiisure  about  an  inch  ■ 
1  on  the  injured  than  on  the  sound  side  of  the  body. 
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(c)  Moi~ris'e  bi-trochanleric  or  transverse  w 
meiii  "  consists  in  measuring  the  distance  from  the 
median  line  of  the  body  to  the  antero-jMBterior  line  at 
right  angles  to  the  long  axis  of  the  body,  through, 
the  top  of  the  trochanter  on  each  sida  The  distaace 
is  always  less  on  the  side  of  the  fmcture." 

3.  Crepitus,  SDm.etimes  indistinct,  but  usually  per- 
ceptible on  drawing  down  the  limb  and  rotating  it  in- 
wards, BO  as  to  biing  the  fragments  in  apposition. 

4  Pain  on  pressure,  and  especially  on  the  move- 
ment of  rotation. 

6.  More  or  less  Bwolling  about  the  joint  especially 
in  the  groin,  but  usually  without  any  evidence  of 
bruising. 

6.  Shortening  of  the  limb,  varying  from  half  to  two 
and  a  half  inches.  In  soino  cases  this  symptom  is 
absent  at  first,  only  showing  itself  after  an  interval  of 
a  few  days ;  under  these  circumstances  it  is  probably 
due  to  the  fact  that  the  periosteum  and  reflection  of  the 
capsule,  which  invest  the  neck,  remained,  untom  at  tlie 
time  of  the  accident,  but  subsequently  gave  way  as  the 
result  of  some  movement  of  the  fragments,  or  owing 
to  inflammatory  softening  of  tlietr  structure  ;  or  the 
fragments,  which  were  originally  impacted,  may  have 
become  loosened  and  separated. 

7.  Eversion  of  the  liinb,  the  result  partly  of  mus- 
cular action,  but  mainly  of  the  weight  of  the  leg, 
which  causes  it  to  fall  or  roll  outwards  ;  in  exceptional 
cases  the  limb  is  found  to  be  inverted. 

8.  IjOSS  of  power  in  the  linib,  which  is  usually  com- 
plete. Occasionally,  when  the  periosteum  and  reflection, 
of  the  capsule  which  invest  the  neck  of  the  bone  are 
untom,  the  patient  may  be  able  to  raise  the  limb  and 
even  stand  or  walk  about,  thoujjh  with  considerable 
pain  and  difficulty. 

Union  in  this  fracture  is,  as  a  rule,  simply  fibrous, 
occur  at  all,  a  false  joint   forming 
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.tetween   the   ends    of    the  bone ;    in    most    cases, 
us  union  only  occurs   if  impaction  is   present 
.   This  result  is  probably  owing  to  the  following  a 
[  1,  The  difficulty  of  keeping  the  fragments  in  perfect  .' 
.   apposition  and  in  a  state  of  complete  rest.     3.  The 
presence  of  the  synovial  fluid  between  the  fi^agmenta 
".  The  small  supply  of  blood  to  the  upper  fragment, 
viz,  only  through  the  ligaraentum  teres.      The  age  and 
feebleness  of  the  patient,    and  the  atrophy    and  im- 
paired nutrition  of  the  neck  of  the  bone  may  alao  con- 
duce towards  the  same  result. 

In  the  impacted  fracture,  which  is  much  less 
common,  the  lower  fi-agment  is  usually  driven  into  the 
upper  one,  i.e.  the  neck  of  the  bone  ia  driven  into  the 
head. 

The  xymptoma  are  not  so  well  marked ;  there  is 
SB  eversion  and  less  loss  o£  power  in  the  limb,  so  that 
the  patient  sometimes  stands  or  walks,  though  with 
'  difficulty  -,  crepitus  is  absent,  and  the  shortening, 
which  ia  present  to  theextent  of  J^  to  I  inch,  cannot  be 
made  to  disappear  on  extension,  unle.sa  the  impaction 
ia  broken  down  and  the  fragments  separated. 

Union  in   this    fractui*    usually   tiikea    place  by 
oseeoua  tissue,  and  the  deformity  is  in   n 
permanent. 

£xtracapsnlar  Iracliire  of  the  neck  of  the    \ 
femuriauauaily  the  result  of  direct  violence,  and  though 
it  may  occur  at  any  age,  is  most  frequently  met  with  iii 
males  under  fifty  years  of  age,  i.e.  during  middle  life. 
I    The  bone  is  broken  at,  or  just  outside,  the  line  of  ii 

tion  of  its  capsular  ligament,  and  in  most  cases  more  or 
\  less  splintering  of  the  great  trochanter  is  present,  for 
[  iha  same  force  that  causes  the  fracture  also  drives 
I  the  neck  of  the  bone  into  the  cancellous  tissue  at  the 
f  baae  of  the  trochanter  and  breaks  it  into  fragments. 
I  The  fracture  may  be  either  impacted  or  non-impacted, 
9  former  being  most  common,    for  the  neck  very 
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freijuently  remaina  fii-mly  wedged  into  the  trocbanter 
and  OBseoua  tissue  at  the  base  of  the  neck.  Owing  to  the 
fact  that  the  fracture  ia  generally  the  result  of  direct 
violence,  e.g.  a  fnll  on  the  hip,  considerable  bniiaing 
and  swelling  of  the  soft  parts  is  usually  present  about 
the  joint. 

In  the  non-impacted  variety,  crepitus  ia  very  dis- 
tinct, and  can  he  readily  felt  on  laying  the  hand  over 
the  trochanter,  especially  if  the  limb  is  rotated  at  the 
same  time  ;  shortening  is  present  to  the  extent  of  from 
1  to  2J  inches,  but  can  be  made  to  disappear  on 
making  extension  on  the  leg  ;  the  limb  is  everted. 

In  the  impacted  variety,  crepitus  ia  absent,  unless 
considerable  force  is  used  and  the  fragments  are  sejia- 
rated ;  shortening  ia  pi-eseat,  but  does  not  usually 
exceed  au  inch,  and  cannot  be  made  to  disappear  on 
making  extension,  unless  the  impaction  is  broken 
down  ;  the  limb  ia  almost  always  everted  ;  there  is  less 
loss  of  power  about  the  hip,  the  patient  being  some- 
times able  to  stand,  or  even  walk,  though  with  consi- 
derable pain  and  difficulty. 

Diagnosis. — An  impacted  fracture  differs  from  a 
notirimpacled  in  the  following  points  :  1.  Crepitus  is 
absent.  2.  Shortening  is  usually  less  marked,  and 
Hoes  not  disappear  on  traction  unless  the  fragments  are 
separated.  3.  There  ia  less  loss  of  power  in  the  limb, 
and  the  patient  can  often  raise  it,  and  even  stand  or 
walk,  though  with  difficulty,  4.  Evidence  of  direct 
injury  to  thesofl  parts  about  the  hip  is  more  commonly 
present,  fi.  Inversion  of  the  limb,  though  rare,  is  mora 
common  in  the  impacted  than  in  the  non-imfiactied 
variety.  i 

Severe  contusions  of  the  hip,  when  accompanied  by 
eversion  and  loss  of  power  in  the  limb,  may  at  firrt 
sight  simulate  very  closely  a  fracture  of  the  neck  of  the 
femur;  but  the  presence  of  shortening,  the  altered 
position  of  the  great  trochant«r,  and  the  presence  of 
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crepitus  (unless  impaction  ha^  taken  place),  will 
usually  distinguish  a  fracture  from  a  cootusion.  la 
exceptional  cases  and  especiaOy  when  occurring  in  old 
persons,  a  contusion  of  the  hip  may  be  followed  after  a 
time  by  interstitial  absorption  of  the  neck  of  the  femur, 
and  under  these  circumstances  slight  shortening  of  the 
limb  may  gradually  be  produced. 

When  a  person,  the  subject  of  chronic  rheumatic 
L  arthritis  q/'(AeAip,receivesan  injury  to  the  parts  about 
1  the  j.^int,  the  shortening  of  the.limb,  which  often  exists, 
L  and  the  presence  of  crepitus  from  the  rubbing  together 
I  of  osteophytes,  may  cause  the  condition  to  simulate 
I  fcacture  of  the  neck  of  the  bone.  The  history,  how- 
I  ever,  of  the  case,  the  fact  that  other  joints  are  frequently 
iffected,  and  that  the  patient  suffered  from  paiu  and 
Fetiflness  about  the  hip,  with  possibly  some  shortening 
^fd  the  limb  prior  to  tlie  accident,  mil  usually  serve  to 
Fdistinguiah  the  true  nature  of  the  injury. 

From  a  dislocation  of  the  hip  a  non-impacted  frac- 
ture may  be  distinguished  by  the  presence  of  crepitus, 
the  mobility  of  the  limb,  and  the  fact  that  the  head  of 
the  bone  cannot  be  detected  in  any  of  the  situations  in 
which  it  would  be  found  in  that  injury.  In  impacted 
fracture  with  inyersion  of  the  limb,  the  injury  may  be 
confounded  with  a  dorsal  or  sciatic  dislocation  of  the 
femur,  as  tliere  is  an  absence  of  crepitus,  the  move- 
ments of  tlie  joint  are  restrained,  and  the  position  of 
the  leg  is  somewhat  similar.  The  absence  of  the  head 
of  the  bone  from  the  dorsum  ilii  or  sciatic  notch,  and 
the  free  movement  of  the  limb,  especially  under 
aniesthesia,  will,  however,  usually  distinguish  a  frac- 
tara 

Separation  of  the  nppcr  epipbysis  of  the 

femur,  wliich  lies  completely  witliin  the  joint,  has  been 

escribed,  but  is  of  somewhat  doubtful  occurrence. 

Treatment — In  non-impacted  intracapKular  /rao- 

nttempt   should    be    made    to    bring    the 
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fragments  into  apposition,  and  to  maintain  them  ed; 
in  the  hope  that  oaseoua  union  will  occur.  To  effect 
this,  extension  should  be  applied  to  the  limb  l:^ 
means  of  a  weight,  in  the  way  described  in  oases  rf 
fracture  through  the  shaft  (page  721 ;  the  patient 
shoiild  be  kept  in  bed  for  six  or  eight  weeks,  ani)' 
some  form  of  support  or  stiff  bandage  afterwards, 
worn  for  about  the  same  period.  As,  however,  this 
injury  b  usually  met  with  in  old  jieraons,  who  iii 
many  cases  will  not  bear  long  confinement  in  thft 
recumbent  position,  owing  to  a  tendency  to  the  for- 
mation of  bed-sores  or  the  supervention  of  hypostatic 
pneumonia,  it  will  oft«n  be  necessary  after  two  or 
three  weeks,  or  even  less,  to  allow  them  to  get  about 
on  crutches,  wearing  either  a  stiff  bandage  or  a 
Thomas's  splint,  such  as  is  often  used  in  cases  of 
morbus  coxie ;  under  these  circumstances  the  union 
will  probably  be  fibrous,  and  the  patient  will  in  con- 
sequence be  left  with  a  weak  or  shortened  Kmb,  more 
or  less  lame  for  the  remainder  of  life.  Some 
Bui^pons,  instead  of  employing  any  special  apparatus, 
simply  support  the  limb  on  pillows,  or  between  sand- 
bags ;  others,  again,  make  use  of  the  double  inclined 
plana 

In  non-vnvpaeted  extrada'pmdar  fracture,  eKtenwion 
by  means  of  a  weight  (page  72)  should  always  be 
employed,  and  in  cases  where  there  is  much  splinter- 
ing of  the  ends  of  the  bone,  a  bandage  round  the 
hips  will  often  be  fouud  useful  in  keeping  the  fragments 
in  apposition.  Firm  osseous  union  will  almost  always 
take  place. 

In  impacted  fractureg  of  the  neck  no  attempt  should 
be  made  (especially  in  the  intracapsular)  to  loosen, 
the  fragments  and  restore  the  limb  to  its  proper  length. 
Osseous  union  generally  results,  even  in  old  people, 
but  the  limb  is  left]>ermanently  shortened,  and  usually 
somewhat  everted.     All  that  is  necessary  is  to  keep 
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tile  part  at  rest  by  mfians  of  a  long  outside  splint, 
no  extension  being  reijuired,  unless  with  the  object 
of  keeping  the  limb  level  and  parallel  with  its  fel- 
low. 

Grp4i.t  trocbatiter. — Separation  of  the  greali* 
trochanter  is  met  with  aa  an  independent  injury, 
and  also  as  a  complication  of  extracapsular  fi'acture. 
When  occurring  by  itself,  the  symptoms  of  this  injury 
ai-e  mobility  of  the  trochanter,  with  crepitus,  which 
is  usually  distinct,  unless  the  trochanter  is  drawn 
upwards  and  backwards  on  to  the  dorsum  ilii,  where  it 
mfty  form  a  distinct  projection  ;  moi'e  or  less  pain  and 
swelling  are  present  about  the  hip,  as  the  fracture  is 
always  the  result  of  direct  violence.  If  accompanied 
by  fracture  of  the  neck  of  the  femur,  evidence  of  that 
injury  will  also  bo  present. 

Separation  of  the  epiphysis  of  the  great  trochan- 
ter ia  rarely  met  with, 

Treatmimt. — A  bandage  round  the  hip,  or  Eome 
form  of  cap  moulded  to  the  ]>art,  will  generally  be 
found  useful  in  keeping  the  fragment  in  position  ;  the 
limb  should  also  be  kept  at  rest  by  means  of  a  long 
OutEide  splint. 

SliHfl. — The  shaft  of  the  femur  may  be  fi-actured 
at  any  part  of  its  course,  its  middle  third  at  a  variable 
level  being  the  commonest  situation.  The  line  of 
fracture  may  be  either  transverse  or  oblique,  and,  in 
exceptional  cases,  longitudinal  and  almost  parallel 
witii  the  long  axis  of  the  bone,  or  even  of  a  spiral 
nature.  The  injuiy,  which  is  usually  the  result  of 
indirect  violence,  is  accompanied  by  well-marked 
symptoms  ;  there  is,  as  a  rule,  considerable  shortening 
with  eversion  of  the  limb,  loss  of  power,  increased 
mobility,  and  crepitus ;  more  or  less  deformity,  due 
,  to  the  displacement  of  the  fragments,  is  usually  pre- 
I    sent. 

1q  the  upper  third,  wliere  the  line  of  &acture 
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often  oblique,  the  upper  fragment  ia  drawn  forwards  j 
and  outwardB,  and  also  everted,  while  the  lower  on» 
ia  drawn  upwards  and  inwards,  so  that  its  fiiiotured 
end  lies  abuve,  behind,  and  to  the  inner  side  of  that 
of  the  up]oer  one ;  rotation  outwards  of  the  lower 
fragment  ia  almost  always  present. 

In  the   middle  third  the   displacement  is    often    ' 
much  the  same,  though  it  will  vary  somewhat  with 
the  obliquity  of  the  fracture. 

In  the  lower  third   the  upper  fragment  ia   drawn 
slightly  forwards  and  inwards,  the  lower  one  upwards 


rig.  11.— Ertension  by  Woisht. 


and  backwards,  behind  the  lower  end  of  tlie  upper 
fragment. 

TreatmerU. — Fracture  through  the  shaft  of  the 
lemuF  may  be  treated  in  many  different  ways. 

Extension  by  a  weight  (Fig.  11)  is  a  plan  very 
univeraally  adopted  at  the  present  day,  A  long  strip 
of  plaiater  is  applied  to  each  side  of  the  leg  as  high  aa 
the  knee,  a  loop  being  left  beneath  the  sole  of  the 
foot ;  it  ia  kept  in  place  by  short  pieces  of  strapping 
which  encircle  the  leg  transversely,  and  over  these  a 
bandage  should  be  carried  from  the  toes  up  to  the 
knee,  in  order  to  fix  the  strapping  and  at  the  same 
time  prevent  any  swelling  of  the  foot  To  prevent 
the  strapping  from  chafing  the  skin,  a  thin  flannel  or 
domette  bandage  may  be  first  applied  to  the  limb  be- 
neath it,  To  obtain  a  firmer  hold  on  the  limb,  some  sur- 
geons carry  Uie  longitudinal  strips  of  strapping  above 
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a  the  seat  of  fracture  : 
a  bandage,  or  one  or  two 
a  of  Htrapping  (not  applied  too  tjf^htly),  are  then 
carried  round  the  lower  part  of  the  tliigli,  jitat  above 
the  patella.  By  this  means  there  is  less  chance  of 
the  strapping  slipping,  and  as  extension  is  made  from 
the  lower  part  of  the  thigh  as  well  as  from  the  leg, 
there  is  less  strain  on  the  knee  than  if  extension,  is  *' 
made  from  the  leg  alone. 

A  piece  of  wood  (in  length  from  one  to  two 
inches  greater  than  the  diatanoe  between,  the  mel- 
leoli)  should  be  fixed  trans veraelj  in  the  loop 
left  beneath  the  sole,  bo  as  to  form  a  kind  of 
Btin'up,  and  take  off  all  pressure  from  the  sides  of 
the  foot  and  ankle.  A  strong  cord  is  fastened  by  one 
end  to  the  centre  of  the  stirrup,  and  carried  over  a 
pulley  arranged  at  the  foot  of  the  bed.  A  weight, 
Tuiying  in  an  adult  from  five  to  twelve  pounds  or 
more,  is  attached  to  the  other  end  of  the  cord  ;  this, 
if  it  acts  in  a  line  with  the  axis  of  the  limb,  will  make 
extension  on  the  lower  fragment,  and  thus  overcome 
the  contraction  of  the  muscles,  which  tend  to  draw  it 
npwards.  Counter-extension  may  be  made  by  a 
perineal  band  attached  above  to  the  head  of  the  bed, 
but  in  most  cases  the  weight  of  the  patient's  body 
will  be  sufficient,  if  the  foot  of  the  bed  is  slightly 
raised.  To  steady  the  limb,  a  long,  straight,  outside 
splint  should  be  applied,  reaching  from  the  side  of  the 
chest  to  the  foot,  and  three  short  splints,  fixed  by 
means  of  straps  (so  they  are  readily  removable  for  the 
purpose  of  examining  the  fracture)  to  the  front,  back, 
and  inside  of  the  thigh,  will  also  he  useful  in  assisting 
to  maintain  the  fragments  in  position.  The  tendency 
■sion  of  the  limb  should  be  prevented,  either  by 
a  horizontal  cross  bar  to  the  lower  end  i "  ' 
)]int,  or  by  laying  a  sand-bag  along  its  outei  J 
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Elaslia  extension  ig  a  raodification  of  the  preofld- 
ing  metliod ;  one  end  of  a  piece  of  strong  indiarubber 
tubing  being  attached  to  tlie  stirrup,  the  other  end  to 
tlie  lower  extremity  of  a  Liston'a  long  splint,  connter~ 
extension  being  made  by  a  perineal  band,  as  in  thi 
manner  next  described, 

Liston'a  long  splint  and  perinealliand  {Fig.  12] 
much  less  frequently  used  at  the  present  time  thaA| 
it   was   some   years   ago.      A   long,    straight   spl'   " 
notched  at  its  lower  end,  and  reaching  from  the  axilla 
to  about  four  inches  below  the  sole,  is  first  fixed  to  the 
foot    and   ankle    by    a    figure  of   8   bandage,   which 


to 

'1 

lie  1 


passes  through  the  notches  at  its  lower  extremity. 
The  fragments  having  been  brought  into  position  by 
traction  on  the  leg  and  splmt,  counter-extension  is 
made  by  me^ns  of  a  perineal  band,  t.e.  a  well-padded 
bandage,  which  passes  in  front  of  the  groin  and  behind 
the  buttock,  and  the  ends  of  which  are  passed  through 
two  holes  at  the  upper  end  of  the  splint,  where  they 
are  aeoitrely  tied  and  tightened  up  from  time  to  time, 
OS  the  bandage  becomes  slackened. 

This  method  has  several  disadvantages  as  com- 
pared with  extension  by  a  weight,  for  the  pressure  of 
the  perineal  band  is  very  liable  to  produce  excoriation 
of  tJie  skin,  and  its  application  is  often  painfuL 
Traction  being  made  merely  from  the  foot  and  ankle, 
considerable  pressure  is  exert«d  u]K>n  those  parts,  and 
at  the  same  time  the  foot  becomes  extended,  bo  that 
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not  only  is  the  position  irksome,  but  it  ia  oftan  fol- 
lowed by  Btiffriess  and  weakaesa  of  the  ankle  joint  from 
stretching  of  its  anterior  ligament.  When  a  weight  is 
employed  the  perineal  hand  ia  not  required,  extension 
is  made  from  each  side  oE  the  leg,  and  the  foot  remains 
at  a  right  angle  with  the  leg,  in  a  position  which  is 
comfortable  for  the  patient,  and  not  likely  to  be  fol- 
lowed by  stiffness  of  tlie  joint. 

J         Desault's  long  splint  differs  from  Liston's  in  the 

I  fact  that  its  lower  extremity,  instead  of  being  notched, 

I  bfls  a.  lateral  foot  piece. 

I        Vertical    extension    (Fig.    13),    recommended  by 

I  Bryant,  is  veiy  useful    in    the 

I  case  of  young  children,  where  it 

I  ifl  always  difficHlt  to  keep  the 

\  apparatus  employed  free  from 

I  contact  with  urine   and  fieces. 

I  In  this  method,  both  limbs  are 

I  awung  at  a  right  angle  to  the 

Itrunk  from  a  bar  6xed  over  the 

t  bed,  the  weight  of  the  body  act- 

l.fi^  Eta  a  counter-extending  force. 

1        A   Maointyre's  splint  (Fig. 

I  14),    or    the     double    inclined 

F  plane,  will  often  be  found  nse- 

*"  ful  in  fracture  through  the  upper 
third  of  the  shaft,  where  the 
upper  fragment  is  tilted  for- 
wards ;  and  again  in  fracture 
throQgh  the  lower  third,  where 
the  lower  fragment  is  drawn 
backwards.  "     rionorremiii^." 

Another  plan  of  treatment, 
Bometimes  adopted   under  similar  eii-cumstancea,  c 

L  sisls  in    flexing  the  thigh  upon  the  trunk  almost  to  a 

Rright  angle,  and  the  leg  upon  tlie  tliigh  ;  the  limb  i 
3.  laid  on  its  outer  side  on,  aji  ui:^^tas  »^^l;)D^.^~w^ 
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reaches  from  the  hip  to  the  ankle,  and  several  i 
BplintB  are  ^so  applied  round  the  thigh. 

Erichsea  advocates  putting  up  the  limb  at  oace  in 
Borae  immovable  apparatus,  e.g.  a  stareh  bandage  with 
a,  thick  layer  of  cotton  'wadding  beneath  ;  thie  should  be 
cut  up  and  trimmed  on  the  second  or  third  day,  and  then. 
IB-applied.  The  advantage  of  this  method  is  that  the 
patient  may  leave  his  bed  and  get  about  on  crutches 
after  three  or  four  days. 

Space  prevents  more  than  a  brief  reference  to 
the  numerous  otlier  plans  of  treating  this  fracture,  viz. ; 

Nathan  Smith's  anterior  splint,  a  wire  splint 
applied  to  the  front  of  the  leg  and  thigh,  readiing 
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from  the  foot  to  the  groin,  and  by  means  of  which  the 
limb  is  swung. 

Hodgen's  splint,  where  the  limb  is  supported  on  a 
cradle  composed  of  cotton  sacking  attached  to  two 
lateral  bars  of  strong  wire,  which  reach  from  the  upper 
part  of  tlie  thigh  to  beyond  the  foot ;  the  cradle  is 
swung  from  an  upright  post  at  the  foot  of  the  bed,  and 
traction  is  made  upon  the  cradle,  which,  in  its  turn, 
makes  extension  on  tlie  leg  by  means  of  strapping 
attaching  the  leg  to  the  lower  cross  bar  of  the  cradle, 
which  projects  for  some  inches  beyond  the  sole  of  the 

Thomas's  splint,  one  similar  to  that  used  ia  cases 
of  disease  of  the  knee  joint  being  sometimes  employed, 
along  with  four  short  splints  round  the  thigh  iteelC 
Hammond's  double  splint,  consisting  of  two  long 
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straight  splints,  applied  to  tlie  outside  of  both  limbs, 
and  connected  by  a  cross  bar  below  the  feet, 

Bryant's  double  splint,  similar  to  that  employed  in 
cases  of  disease  or  excision  of  the  hip. 

In  fracture  through  the  shaft,  union  is  generally 
■effected  in  about  eight  weeks  in  the  case  of  adults,  bnt 
Jt  is,  as  a  rulp,  adrisable  to  wear  some  form  of  stiff 
bandage  for  at  least  twelve  weeks.  In  many  instances 
some  slight  shortening  of  the  limb  will  remain,  even 
after  the  most  careful  treatment. 

Lower  extremit}-. — Fracture  through  the  lower 
end  of  the  femur  may  be  svprnccmdi/loid,  i.e.  just 
above  the  condyles  and  not  involving  the  knee  joint. 
The  symptoms  are  very  similar  to  those  of  fracture 
through  the  lower  third  of  tlie  shaft,  the  lower 
fragment  being  drawn  backwards  by  the  gastrocnemius, 
J90  that  its  fractured  end  forma  a  projection  at  the 
tipper  part  of  the  popliteal  space. 

Very  frequently  the  joint  is  involved,  the  line  of 
fracture  being  oblique,  and  running  across  either 
condyle,  or  through  the  intercondyloid  space ;  or  it 
may  be  T-sAapecf,  running  transversely  above  the 
condyles  and  also  between  them  into  the  joint.  Under 
these  circumstances  considerable  swelling  of  the 
joint  is  usually  present,  owing  to  effusion  of  blood  and 
fluid  into  its  interior ;  crepitus  and  abnoruial  mobility 
can  be  readily  detected  on  moving  the  joint,  or  upon. 
,  grasping  the  condyles  and  moving  them  upon  one 
ftnotJier ;  when  the  condyles  are  separated,  some  in- 
.orease  in  the  breadth  of  the  lower  end  of  the  femur  is 
^flften  apparent ;  in  addition  there  will  be  pain,  loss  of 
rer,  etc.,  in  the  limb. 

Separation  of  the  lower  epiphysis  is  sometimes 
t  with  in  young  subjects ;  the  symptoms  are  identi- 
cal with  those  of  supracondyloid  fracture,  except  that 
Crepitus  is  less  distinct  or  absent,  owing  to  the 
smoother   nature   of   the    aui-face   ol    tW  itaigasstfca.   . 
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This  injury  is  liable  to  be  followed  by  some  arrest  i 
the'growth  of  the  lower  end  of  the  feniar. 

Treatment.  —  In  aupraoondyloid  fracture,    or   ia  J 
separation  of  the  epiphyaifi,  wIigh  the  lower  fragment  ^ 
is  drawn  baokwarda,  the  double  inclined  plane 
Macintyre's  splint,  will   be  found  useful ;    when  the 
deformity  cannot  be  overcome  by  flexing  the  knee  in 
this  way,  division  of  the  tentio  Achillia,  aa  recommended 
by  Eryant>   may  be  required   in  order  to  relax  the  J 
gastrocnemius,   the  limb  being  afterwards  put  up  io.  I 
the  same  manner,  or  with  extension  by  a  weight,  a 
fracture  through  the  shaft. 

In  cases  of  fracture  through  the  condyles  involving 
the  kuee  joint,  the  limb  should  be  fixed  on  a  straight 
back  splint,  and  the  accompanying  synovitis  treated 
with  some  cooling  lotion  ;  lateral  pressure,  by  means 
of  side  splints,  will  often  assist  in  keeping  the  frag;  d 
ments   in  apposition.     Passive   movement   should  bo  | 
commenced  in  about  six  weeks,  otherwise  considerable  ' 
etiSness  of  the  joint  will  probably  result. 

Xn  cases  of  compound  fracture  involving  the  knee 
joint,  amputation  will  often  be  required  ;  the  enrgeon 
must,  however,  be  guided  by  the  age  and  general  con- 
dition of  the  patient,  as  well  as  bj  the  severity  of  th*  J 
local  injuiy. 

The  Patella. 

Fractures  of  the  patella  may  be  transverse,  obJiqu^  1 
vertical,  or  stai'-shaped,  and  comminuted. 

Transverse  fracture,  the  commonest  variety, 
generally  the  result  of  muscular  action,  the  boue  being.ij 
snapped  across  the  condyles  of  the  femur  by  a  sudde^j 
and  forcible  contraction  of  the  quadriceps  extensorJJ 
when  the  knee  is  bent,  as  during  an  attempt  to  sav^fl 
the  liody  from  falling  backwards ;  in  many  c 
line  of  fracture  is  not  directly  transver 
what  oblique. 
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Vertical  and  cDmminiited  fnictures  ai-e  always  due 
to  direct -violence,  e.g.  a  fall  or  blow  upon  the  knee. 

Sj'mptoms.- — In  ti-ansvetae  and  aligbtly  oLKque 
fracture  there  is  usually   more   or   less  separation  of 
.   tba  fragments,  increased   on  hending   the    knee,  ■  the 
Lnpper  one  being   drawn   away  from  the   lower  by  the 
l.lBUBcles  attached    to  it;    if  seen   directly  after    the 
f  nccadent,  a  distinct  gap  or  depression  will  oft«n  be 
r'  found  in  front  of  tlie  joint  between  the  fragmenta,  and 
'    ftt  the  bottom  of  this  the  condyles  of  tlie  femur  can 
BOmetimes  be   felt.      There  is  inability  to  stand  and 
raise  the  leg ;  crepitus  cannot  be  distin- 
guished unless  the  upper  fragment  is  drawn  down  iind 
brought  into  apposition  with  the  lower  one.     If  some 
hours  have  elapsed,  an  eSusion  of  blood  (hsemarthrosis) 
or  synovial  fluid,  or  a  mixture  of  both,  takes  place 
into  the  interior  of  the  joint,  which  becotuea  swoUen 
and  distended,    and   under   these  circumstanceB  the 
depression  between  the  two  fi-agments,  which  become 

I  more  widely  separated,  disappeai-s,  and  may  be  replaced 
by  a  distinct  bulging  ;  at  the  same  time  the  joint 
becomes  more  or  less  hot  and  inflamed,  and  evidence 
■of  synovitis  appears.  In  exceptional  cases,  where  there 
is  no  laceration  of  the  periosteum  and  fibrous  tiijsaa 
investing  and  overlying  the  patella,  separation  of  the 
:fragmente  may  not  occur. 
In  vertical  and  comminuted  fractures  there  is 
usnallj  little  separation  of  the  fragments,  and  under 
these  circuui stances  crepitus  can  be  readily  detected. 

mode  of  anion. — In  vertical  and  comminuted 
fractures,  and  ia  transverse,  when,  owing  to  the  peri- 
laining  untorn,  there  is  little  or  no  separation 
Bof  the  fi-agments,  osseous  iinion  as  a  rule  readily  takes 

In  most  oases,  however,  of  transverse  fracture, 
Bdifficulty  is  experienced  in  keeping  the  fragments  in 
I  immediate  apposition,  for  one  or  more  of  the  following  J 


( 


rotic  Etruo- 
i  the  fra^^H 

effected  \^M 
o  yield  and^S 
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retisonsj  viz.  1.  The  contraction  oE  the  qnadrlcepB 
extensor  drawing  away  the  upper  fragment.*  2. 
Accumulation  of  fluid  (blood  or  eynovial)  in  the  joint, 
distending  it  and  consequently  tending  to  separate  the 
fragments.  (That  this  is  so,  ia  proved  by  the  fact  that 
the  difficulty  in  approximating  them  is  usually  in  pro- 
portion to  the  amount  of  swelling.)  3.  InterpoBitioa 
of  blood  clot,  or  of  the  £brous  and  aponeurotic  Etruo- 
tures  which  overlie  the  patella,  between  the  fi 
ments. 

The  result  is  that  union  ia  genera 
fibrous  tissue,  and  as  this  usually  tends  to  yield 
stretch,  the  fragments  of  bone  become,  after  a  tlma, 
separated  from  one  another,  often  to  the  extent  of 
several  inches,  so  that  a  weakened,  and  in  some  cases 
B  moi-e  or  less  useless,  limb  remains.  In  exceptional 
cases,  even  when  the  fracture  is  treated  in  the  ordinary 
way  by  means  of  splints,  true  osseous  union  is  said  to 
occur ;  but  this  result  is  extremely  rare  unless  the 
joint  is  opened  and  the  fragments  wired  together  ia 
the  way  described. 

TreBtmeDt. — In  vertical  and  comminuted  fi-ac- 
tures,  where  there  is  not  usually  much,  or  any,  separation 
of  the  fragments,  the  !imb  should  be  kept  on  a  straight 
back  splint,  and  some  cooling  lotion  applied  over  the 

In  transveree  fracture,  where  the  fragments  are 
generally  widely  separated,  some  means  must  betaken 
to  bring  them  into  apposition  and  to  maintain  them 
Eo,  in  the  hope  that  close  fibrous,  if  not  osseous,  union 
will  result. 

The  leg  should  be  extended  on  the  thigh,  and  the 
thigh  flexed  on  the  trunk,  by  means  of  a  long  back 
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it  with  a  foot  piece,  the  lower  end  of  which  is 
d,  in  order  to  relax  the  rectus  muacie,  which,  if  it 
ins  contracted,  helps  to  draw  away  the  npper 
aent.  Some  surgeons,  on  the  other  hand,  keep  the 
in  a  horizontal  position,  believing  that  the  muscle 
soon  becomes  relaxed  and  ceases  to  act. 

If  seen  immediately  after  the  accident,  and  before 

any  effusion  has  taken  place,  the  fracture  may  be  put 

up  at  once;  if,  however,  some  interval  has  elapsed 

and  the  joint  has   become  swollen   and  painful,  the 

necessary  pressure  could  not  at  once  be  borne.     Under 

these  circumstances  an  ice  ba^  or  an  evaporating  lotion 

should  be  applied  to  the  knee,  and  then  in  the  coui'se 

of  a  few  days,  when  the  inflammatory  symptoms  have 

bsided,  some  means  must  be  adopted  to  bring  the 

lents  into  apposition. 

The  usual  plan  is  to  draw  down  the  upper  frag- 

it  by  a  bi-oad  strip  of  strapping,  carried  across  the 

b  just  above  it,  and  then  diagonally  downwards 

and  forwards  ronnd  tlie  splint ;  a  jiad  of  iint  should 

be  interposed  between  the  strapping  and   the   limb 

above  the  upper  friigntent,  so  as  to  assist  in  pressing 

it  downwards  and  at  the  same  time  prevent  ulceration 

skin  from  the  pressure  of  the  sti'ajiping  directly 

in  it.     Another  strip  of  strapping  should  be  then 

the  reverse  direction  round  the  lower  frag- 

it  and  splint,  and  in  this  way  the  two  fragments 

generally  be  brought  into  apjrasition  wilb  one 

lother. 

To    fix    the  strapping,    a  figure   of   8    bandage 

lOuId  be  carried  above  and  below  the  knee,  and  to 

prevent  both  bandage  and  strapping  from  slipping, 

notches  may  be  cut,  or  two  nails  fixed,  on  either  side 

of  the  splint  above  and  below  the  centre  of   the  joint 

cases  where  the  edges  of  the  fragments  tilt   foi> 

'da  and  tend  to  sepai-ate,  a  third  piece  of  strapping, 

tranavewely  round  the  limb,  diiftcUi'j  o\ct  Siwt 
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fVagmenta,  with  a  pad  of  lint  intervening,  will  aoma-  I 
tinies  be  found  useful 

The  splint  should  be  kept  applied  for  sLx  to 
weeks ;  at  the  end  of  this  period  it  may  be  left  o^ 
aud   tlie  patient  allowed  to  get  about  on   oruteheB,   ' 
■wearing  a  stifif  bandage  to  prevent  any  flexion  of  tha   | 
joint.      This  should  be  worn  for  from  thi-ee  to  six   \ 
months ;  and  then,  if  firm  union  appeal's  to  have  takei 
place,  the  patient  may  begin  to   very   gradually  bend 
the  knee.     In  moat  cases,  however,  tie  knee  will  be 
left  more  or  less  permanently  weakened,  as  the  uniting 
medium,  which  ia  usually  fibrous,  generally  tends  to 
yield ;  under  these  circumstances,  if  a  leather  knee- 
cap is  worn,  it  will   afford   considerable  support,  and 
materially  increase  the  usefulness  of  the  limb. 

Many  other  plans  of  treatment  may  be  adopted  with 
the  object  of  bringing  the  fragments  into  apposition  ; 
instead  of  ordinary  strapping,  indianjbber  bands  are 
Bonietinies  used ;  leather  straps  may  be  passed  trans- 
versely round  the  limb  above  and  below  the  fragments, 
and  then  approximated  by  means  of  longitudinal  straps; 
apiece  of  strapping  may  be  fixed  round  the  limb  above 
the  upper  fragment,  and  traction  downwards  made 
upon  it,  by  means  of  elastic  extension,  or  by  a  cord 
and  weight  suspended  over  a  pulley  at  the  bottom  of 
the  lied. 

Another  method  consista  in  applying  a  long  strip 
of  strapping  to  the  front  of  the  limb,  and  fixing  it  by 
transverse  slips  and  a  bandage,  a  loop  being  left  free 
over  the  knee;  pads  of  lint  are  placed  beneath  the 
atrapping,  above  and  below  the  fragments  of  the 
patella.  A  piece  of  stick  is  passed  through  the  loop, 
which  is  then  twisted  up  until  the  fragments  are 
drawn  into  apposition. 

Malgaigue's  books  are  not  often  employed  at  the 

',  on  account  of  the  pain  and  irritation, 

with    a  tendency   to   suppuration,    which    they  often 
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^yrooace.  They  consist  of  a  pair  of  double  hooks,  whiuh. 
fare  passed  through  the  skin,  fixed  in  the  two  frag- 
l.meute,  and  then  approsinnated  by  means  of  a  screw 
I'^worked  with  a  key.  A  niodifioation  of  this  plaji  ia, 
I  however,  soraetimes  adopted,  tlie  hooks  being  fixed 
I  into  pieces  of  strapping  papsed  round  the  limb  above 
I  and  below  the  fragments,  instead  of  into  the  skin  and 
'  bone  it6el£ 

Some  surgeons  put  up  the  limb  at  once,  or  as  soon 

as  the  swelling  has  subsided,  in  a  stiff  Ijandage,  the 

fragments  having  been  first  brought  together  by  strips 

of  strapping  in  the  way  described.     The  advantsge  of 

k  this'  method  is  that  it  does  not    necessitate  contiue- 

l.ment  to  bed,  the  patient   being    able   to  get    about 

I  on  crutches  after  a  few  days.  | 

in  tlie  joint  is  distended  with  fluid,  another 
t  plan  consists  in  drawing  off  tJie  fluid  with  an  as- 
1  pirator,  instead  of  waiting  for  it  to  become  absorbed. 
I  Care  should  always  be  tak^n  that  tlie  instruments 
I  used  are  jjerfectly  clean,  and  it  ia  advisable  that 
I  the  operation  should  be  performed  witL  careful  anti- 
liieptic  precautions. 

Subcutaneous  division  of  the  insertion  of  the  qiiad- 

ceps  extensor  into  the  patella,  as  well  as  of  the  liga- 

i.lnentum  patellie,  has  also  been  adopted  in  a  few  cases 

I  with  the  object  of  ensuring  perfect  apposition  of  the 

tgments. 

Iiaying  open  the  joint  and  wiring  the  fi'sgraonts  has 

ttecently  been  advocated  by  Sir  Joseph  Lister,*  and  is 

^1  plan,  of  treatnient  which  has  now  been  adopted  in  a 

"  large  number  of  oases  with  considerable  snccess. 

The  Ojieration,  which  should  always  be   carried 
out  under  the  most  careful  antiseptic  precautions,  is 

Eirformed    in  the  following  way  :     A    longitudinal 
oision  is   made  over  the   centre  of  the  joint,   which 

id,    and    the    fragments    of  the    patelliv   are 

*]3rit.  Med.  Jowiuil,  lSa3  ;  \ol.  i.,  V-  S^J. 
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enpoaed ;    any   blood    clot  wliich    is  present  in   the 
joint  or  between    the  fragments    is  turned  out,  (uid 
the  fragments  themselves  are  cleared  of  the  aponeurotio 
and  fibrous  tissue,  which  is  often  found  lying  in  be- 
tween and  over  their  broken  surfaces.    Each  f ragiuentfj 
is  then  bored  obliquely  with  a  drill,  taking  cai 
reach  its  cartilaginous  surface.     Sutures  of  silver  nirQfl 
ure  then  passed  through  the  drill  holes,  and  the  fragtfl 
mentfl  having  been  drawn  together,  the  ends  of  tb«| 
wire  are  twisted,  cut  short,  and  then  hammered  dowi 
on  the  bone,  where  they  may  be  allowed  to  n 
permanently,  without  causing  any  irritation.     IVeoA 
drainage  should  be  provided  for  by  the  insertion  offl 
tubes  in  openings  made  at  the  back  of  the  joint  oqV 
either  side.  I 

If  all  goes  well,  firm  bony  union  will  result,  and-l 
the  movements  of  the  joint  will  be  more  or  less  ODnH| 
pletely  restored.  The  operation,  Lowever, 
which  should  not  be  lightly  undertaken,  nor  withoatj 
the  most  careful  nntiseptic  precautions ;  it  should! 
always  be  borne  in  mind  tliat  the  usual  plans  of  treat-* 
mon^  if  carefully  carried  ont,  give,  as  a  rule,  very  faiej 
results.  Wiring  the  fragments  has  in  several  casesf 
been  followed  by  suppuration  in  the  joint,  and,  as  t 
consequence,  the  limb,  and  even  the  patient's  life,  hav* 
been  lost ;  or  if,  after  this  complication  (i.e.  suppura^B 
tion),  recovery  has  taken  place,  the  knee  has  been  '  ~ 
more  or  less  completely  [incliylosed. 

The  operation  is  therefore,  perha]w,  more  applio^l 
able  for  old  cases  of  fracture,  where,  in  consequence 
the  fibrous  tissue,  by  which  union  has  Iwen  effects 
having  given  way,  the  fragments  have  becom 
ftted,  and  the  limb  in  consequence  rendered  i 
less  useless.    Under  these  circumstances  thefragmenti 
should  be  exposed,  and  their  broken  surfaces  refreshc  " 
and  brought  together  with  silver  sutures  in  the  wa^ 
described. 
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The  Leg. 

Tibia  and  abula.— Fi-acturea  of  tlie  tU>ia  wnd   \ 

6  of  frequent  occurreuce,  it  being  more  cc 

|[buhi  for  both  bouoa  to  be  brokeu  tbaa  for  one  to  be 

ftctured  by  itself.     When  due  to  indirect  violence, 

ft^e  most  commoit  cause  of  fracture  in  this  situation, 

Fihe  tibia  usually  gives  way  at  ite  weakest  part,  i.e. 

about  its  lower   third,  and  the  fibuJu  at  a  slightly 

higher  level ;  when  due  to  direct  violence,  the  bones 

are  broken  at  the  spot  where  the  violence  acts.     In 

some  cases,  and  especially  when  involving  the  upper 

part  of  the  bone,  the  line  of  fracture  is  transverse,  and 

uodu'  these   circumstances  the  displacement  of  tho 

fragments  is  often  very  alight.     Much  more  commonly 

_  the  line  of  fracture  is  oblique  from  above  and  behind 

ft  downwards  and  forwards,  aud  from  without  inwards, 

Kfc)  that  the  upper  fragment  projects  forwards  beneath 

^ibe  skin  (often  piercing  it  and  rendering  the  fracture 

oompound),  the  lower  fragment  being  drawn  upwards 

behind  it  by  the  muscles  of  the  calf. 

The  ay-mpiams  of  this  injury  are  usually  mani- 
fest ;  in  transverse  fracture  there  ia  often  very  little 
deformity,  but  when  it  ia  oblique  there  will  be  the 
sharp  projection  of  the  upper  fraf^mieut  beneath  tho 
skin,  with  mobility,  crepitus,  pain,  and  loss  of  power 
in  the  leg. 

In  fracture  of  the  tibia  alone,  which  is  often  the 
t^esult  of  direct  violence,  the  line  of  fracture  ia  fre- 
Vquently  transverse,  and  under  these  circumstances  the 
Mymptoma  may  not  be  very  obvious,  for  the  libula, 
vjwmaining  unbroken,  acts  as  a  splint,  and  '«nds  to  pro' 
^'^ent  much  displacement  from  taking  place ;  in  most 
■rcaaeo,  however,  crepitus  can  be  detected  on  manipu-  | 
Plating  the  limb,  and  upon  running  tlie  dnger  along 
I  the  subcutaneous  edge  of  the  tibia  Eome  slight  irregu- 
I  Jarity  can  usually  be  detected  at  the  seat  of  fractui«. 
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Fracture  of  the  internal  malleolus  is  a  coi 
complication  of  Pott's  fracture  of  the  hbula. 

Separation  of  the  upper  and  lower  epiphyses  of  the 
tibia  are  described  as  rare  injuries. 

Fi-acture  of  the  fibula  alone  is  oft«n  met  with  as 
the  result  of  indirect  violence,  the  bone  usually  giving 
way  through  its  lower  third  ;  less  frequently  it  is  due 
to  direct  violence,  the  fracture  then  taking  place  at 
the  spot  where  the  force  acts. 

The  eymptoma  of  this  injury  are  often  obscure,  for 
there  is  usually  very  little  displacement  of  the  frag- 
ments,  and  the  patient  can  occasionally  walk  without 
much  pain  or  difBculty.  Crepitus  and  mobility  can, 
however,  usually  be  detected,  if  pressure  is  made 
alternately  on  either  side  of  the  suspected  seat  of 
fracture,  or  if  the  foot  is  rotated  with  one  hand,  wliile 
the  fingers  of  the  other  are  placed  over  the  point 
where  the  bone  is  broken. 

iPotl'B  ftvctnre  is  the  term  applied  to  a  fracture 
of  the  lower  end  of  the  fibula,  associated  with  &  disloca- 
tion outwards  of  the  foot  at  the  ankle  joint.  In  this 
injury,  which  is  usually  the  result  of  a  sudden  slip  or 
twist  of  the  foot  outwards,  the  bone  is  broken  from 
two  to  four  inches  above  its  lower  extremity,  the  ends 
of  the  fragments  being  driven  inwards ;  the  articular 
surface  of  the  a^itragalus  is  displaced  from  the  tibia, 
the  foot  being  dislocated  outwards  at  the  aiikle  joint  j 
in  some  cases  the  inner  malleolus  of  the  libia  is  also 
fractured,  in  others  the  internal  lateral  ligament  is 
ruptured. 

The  signs  of  this  injury  are  jisually  obvious  ;  a 
well-marked  depression  can  be  felt  at  the  seat  of  the 
fi-acture  of  the  fibula  ;  tlie  foot  is  twisted  outwards, 
and  its  sole  is  everted  by  the  peronei,  owing  to  the 
fact  that  the  fibula  no  longer  offers  any  resistance  to 
their  contraction  ;  the  inner  malleolus,  if  unbroken, 
projects  prominently  beneath  the  skui  j  if  separated 


^H^                           DUPVYTREN'S  FRACTUh 

n 

^^B  the  detached   fragment  con   be  readily  felt, 

,i.„.i 

^^B  depreasiou  above  it,  and  crepitus  is 

easily  obtained  ;    ^H 

^H  the   heel   is   drawu  up   hy   the  muscles  of 

the  calf   ■ 

■  (^ig-  IG)- 

i..™,   ■ 

^^B        Dnpuytren's  fractnre  of  ttte                              ^^ 

abnla 

^^H  injury,  ia  which  there  is  not  only  fracture  of  ita  lower    ^| 

^^H  extremity,  but  also  kctntion  of 

■ 

^^H  the  strong  infenor  tibiofibular 

i 

1  M 

^^H  ligaments   (whicii  remain  intact 

r 

1  m 

^^1  m   Fott's    fracture) ,     in   some 

\ 

f  ■ 

^^H  eases,  a  slip  of  the  tibia  la  tora 

1 

/   ■ 

^^H  off  with  the  hgaments,  remain- 

I 

/    ■ 

^^H  ing  connected   with   the  lower 

/    ■ 

^^H  fragment    of    the    bbula       In 

/ 

■ 

^^H  adthtion,  the  foot   is  displaced       j 

f 

■ 

^^H  upwards  and  outwards,  and  the     § 

■ 

^^H  tibia  is  sometimes  forced  through    / 

■ 

^^B  the  skill  on  the  inner  side  of  ^ 

\      ■ 

^H  the  ankle,  so  tliat  the  fracture    W 

^    ^ 

I 

^^H  IS  rendered  compound                        * 

1 

^H          Treatment— Most    cases 

1 

^^V-  of    fracture  '  of   the    tibia   and 

1 

\ 

^^H   fibula,  or  of  cither  bone   alone. 

IL 

\ 

^^H  may  be   treated   on  a  stiaight 

\ 

v\ 

^^1  back  splint,  nith  a  foot  piece  for 

^ 

^^B  ihe    sole  at  nght  angles  to  it, 

V 

^^B   and   two  side  splmts      in   tlie 

N 

V 

^^B   application  of   these,  there  are 

^^H    ceitam  rules  which  should   be   Fi^ 

^^B     above  and    Ijelow   the   sent   of 

^V    fracture,  tt    the  knee   and    ankle, 

should 

be   h^ed    fl 

^1     by  the  splints.     2    The  inner  bordi 

r  of  the 

patelli,    ■ 

^H     the  internal   malleolus,    and  the   iii 

Lntr  side 

of   tK.   ■ 

^^1    great  toe   should   he   in  the   same 

hne       3 

There  ■ 

^^1     should  not  be  any  irrcguhinty  in  the 

crest  of  the  ttbia.^H 

^H    4    The  foot  should  be  kept  at  n^t 

a,n^ka 

'^^^^^H 
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leg.  5.  The  heel  should  neither  be  allowed  to  drop' 
nor  raised  too  high,  and  its  ander  surface  should  he 
well  in  contact  with  the  foot  piece,  6.  PreKawre 
should  be  taken  off  the  back  of  the  heel  by  means  of 
an  opening  in  the  back  splint  beneath  it,  and  by  a  pad 
placed  between  the  limh  and  the  splint,  just  above  it. 
7.  The  Heat  of  fracture  and  the  toea  should  be  left 
uncovered.  B.  No  bandages  should  be  applied  be- 
ne&tii  the  back  splint. 

The  fracture  should  be  kept  in  splints  for  three  or 
four  weeks,  and  some  fomi  of  stiff  bandage  afterwanb    ' 
worn  for  about  the  same  period.     When  there  is  not 
much  di»placement  of  the  fragments,  and  aik  absence 
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of  bruising  or  swelling  of  the  soft  tissnes,  the  limb 
may  at  once  be  put  up  in  some  foi*m  of  stiff  bandage, 
e.g.  plaster  of  Paris,  or  a  Croft's  splint,  and  the  patient 
in  two  or  three  days  allowed  to  go  about  on  crutches.* 

Some  surgeons  use  Cline's  splints  (Fig.  16),  viz. 
lateral  splints  with  foot  pieces ;  if  employed,  care 
should  be  taken  that  the  foot  piece  is  at  right  angles 
with  the  side  piece,  not  at  an  obtnse  angle,  as  la 
generally  the  case,  otherwise,  the  foot  being  kept  fixed 
with  the  toes  pointed,  considerable  weakness  and  stiff- 

i  of  the  ankle  will  afterwards  remain,  from  the 
Btretching  of  its  anterior  ligament, 

'  In  applying  »  stiff  bniiiJage  to  the  lower  extremity,  wheihac 
In  cases  of  reaent  fracture  or  after  remoyal  of  splints,  care  should 
alwajB  be  tal<en  that  the  foot  is  ketit  at  right  angles  uUh  the  leg 
trhUe  the  bandage  is  setting. 
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■  Pott's  Fracture. 

\        Macintyre'a  splint  (Fig.  14)  is  often  employed, 

■  \sj  means  of  the  screw  behind,  it  may  be  applied  ■ 
I  the  limb  straight  or  bent  at  the  knee. 
I  The  "fracture  box,"  or  "box  splint,"  is  useful 
I  Trhen  the  soft  tissues  are  much  bruised  and  swollen, 
I  and  also  in  some  cases  of  compound  fracture  ;  it  coo.- 
I  sists  of  a  boai'd  with  a  foot  pieoe  and  movable  sides, 
I  forming  a  kind  of  box  in  which  the  limb  is  supported 
I  on  a  pillow. 

I  If  the  limb,  after  being  put  up  in  splints,  is 

I  ponded  in  a  swing,  it  will  be  more  comfortable  for  the 
ft  patient,  as  he  will  be  able  to  move  it  aa  he  lies  in 
■•vithout  disturbing  the  fracture  ;  it  may  be  swung  by 

■  straps  or  bandDgns  from  the  bed-cage,  which  should 

■  'also  be  used  in  order  to  keep  the  weight  of  the  bed 
\  clothes  off  the  limb,  or  one  of  Salter's  swings  may  be 
I  employed.  If  the  limb  is  not  suspended,  sand-bogi 
I  should  be  laid  on  the  bed  on  either  side  of  it  in  ordei 
I    to  steady  it. 

I  When  there  is  much  displacement  of  the  fragments 

I  and    difficulty  is   experienced  in    keeping    them   in 

I   position   by   any   of   the  preceding  methods,    it    will 

oltsn  be  found  that  laying  the  limb  on  its  outer  side 

with  the  hip  and  knee  bent  will  prove  successful,  for 

in  this  posture  the  muncles  of  the  calf,  which  are 

chief    agents    in    producing  the  deformity,    become 

[    relaxed.      Occasionally  subcutaneous  division  of  the 

I  teodo  Aohillis  may  be  required  with  the  same  object. 

I         In  Pcl£»  fracture  there  it^  in  aildition  to  fracture 

r  of  the  fibula,  the  dislocation  outwai-da  of  the  foot, 

which  has  to  he  corrected. 

Some  surgeons  tj-eat   this  fracture   with  a  back 
splint  and  two  side  splints  ;  but  when  put  up  in 
way  there  ia  often  a  tendency  for  the  deformity  to 

When  the  displacement  of  the  foot  is  well  marke-d, 
Lit  u  safer  to  use  Dupuytren'a  splint,  i.e.  it  w.t«^^ 
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wooJen  splint,  notched  at  its  lower  end,  and  renctiii  _ 
from  the  head  of  the  tibia  to  about  four  inches  below 
the  sole  of  the  foot  (Fig.  17).  This  is  applied  to  the: 
;t  of  the  limb,  a  thick  pad,  not  extending' 
below  the  inner  malleolus,  being  inter- 
posed between  the  lower  part  of  tho 
splint  and  the  leg.  The  upper  end  of 
the  splint  having  been  bandaged  to 
the  limb,  the  thick  pad  ia  made  to  act 
as  a  fulcrum,  aCTOss  which  the  foot 
is  drawn  to  the  lower  part  of  the 
splint ;  to  this  it  ie  fastened  hy  a. 
figure  of  8  bandage  carried  round  the 
ankle  and  foot  and  through  the  notchea 
at  its  lower  end.  This  bandage  shoidd 
not  be  carried  round  the  ankle  higher 
than  the  external  mcdleolus,  otherwise 
it  would  press  the  fragments  of  the 
fibula  inwards,  and  tJius  defeat  the 
fitin's  8piln'ty  object  of  this  plan  of  treatment,  which 
is  to  di-aw  the  foot  inwards  and  throw 
the  broken  ends  of  the  fibula  outwards.  If  the  knee 
is  bent,  and  the  limb  is  either  swung  or  laid  on  its 
outer  side,  the  muscles  of  the  calf  will  be  relaxed,  and 
in  this  way  the  tendency  for  the  heel  to  be  drawn  up 
will  be  counteracted. 

In  the  Manchester  Infirmary  a  modification  of 
Dupuytren's  splint  is  sometimes  employed,  and  I  have 
myself  frequently  used  it  with  very  good  results.  It 
consists  (Fig.  18)  of  an  inside  splint  with  a  foot  piece 
at  right  angles  to  it,  for  the  sole.  The  foot  is  first 
bandaged  to  the  splint,  care  being  taken  that  the 
sole  and  heel  are  well  in  contact  with  the  foot  piece. 
The  upper  part  of  the  splint  is  then  drawn  aci*OHS  the 
thick  pad  (which,  being  fixed  above  the  internal 
malleolus,  acts  as  a  fulci'iim),  and  bandaged  to  the  leg 
below  the  knee.     The  advantage  of  this  stilint  is  that 
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I  tbe  foot,  by  meatia  of  tUe  foot  piece,  is  maiutained  at  a 
[  right  angle  with  the  leg,  ioatead  of  becoming  extended,   i 
i  frequently  the  case  when  the 
B  splint  18  employed     hence  the 
f  atiBiiess   and  weakness  of   the  ankle 
uit,   whii-h   often    remain   after  the 
I  latter  la  lemoved  from  atretahmg  ot 
[  the   anterior   ligament   and   from  the 
t  long-oontinued  iimltj  position  of  the 
I  foot,  are  to  a.  great  extent  prevented 

Fott  s   method    of    treating    tins 

'  fracture  consists  in  flexing  the  knee 

\  to  a  right  angle  and  laying  the  limb 

a  its  outer  side     for  this  purpose  an 

I  outside  spltnt  with  a  lateral  foot  piece 

I  may  be  employed  the  pad  of  the  latter 

bemg   thicker   than  that   of  the  leg 

piece,  so  as  to  preas  the  foot  inwards ; 

to    the  inner    aide  of    the  limb    a 

straight  splint  is  apjiIieJ,  reaching  not    fije.  is, —Splint  tor 

lower  than  the  ankle,  the  two  splints      ^""'^  ^™''™- 

'   being  bandaged  or  strapped  together. 

ti  eases  of  Pott's  fracture,  where  the  displacement 
of  the  foot  has  not  been   completely    corrected, 
siderahle  improvement  will   often  follow  the  perfor- 
mance of  osteotomy,  i.e.  subcutaneous  division  of  the 
fibula  and  forcible  straightening  of  the  foot,  the  ca«e  I 
being  then  treated  as  one  of  recent  fractui-e. 

When  both  tibia  and  fibula  are  broken,  union,  as  ft  1 
rule,  takes  plitce  in  from  six  to  eight  weeks,  some  I 
form  of  apparatus  being  usually  required  for  from  eight  1 
to  ten  weeka ;  in  the  case  of  fracture  of  a  single  Lon^  ' 
six  or  seven,  weeks  will  generally  be  sufficient. 
The  Foot. 
Fractures  of  the  bones  of  the  foot  are  of  rare 
currence,  except  as  the  result  of  severe  liT^iftW%•,^l: 
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these  circumstaneea  several  are  usually  involved,  and 
the  fiucture  ia  often  compound, 

•Simple  fracture  of  the  OS  cnlcis  ia  sometimes  met 
with  OS  the  result  of  falls  on  to  the  heel  ;  if  bruken 
b-ansvereely  behind  the  attachments  of  the  strong 
interosseous  ligament,  the  detached  fragment  may  be 
drawn  up  by  the  contraction  of  the  muscles  of  the 
(all  III  many  cases,  however,  no  displacement  occurs, 
the  strong  ligaments  maintaining  the  fragments  in 
apposition,  the  only  symptoms  then  present  being 
pain  and  swelling  about  the  heel,  with  crepitus  on 
grasping  the  posterior  part  of  the  os  calcis,  and  moving 
it  from  side  to  sida  When  the  fracture  is  commi- 
nuted, the  mobility  of  the  fragments  and  the  ready 
detection  of  crepitus  will  at  once  [loint  to  the  nature 
of  the  injury.  In  some  cases,  as  the  result  of  sudden 
and  forcible  contraction  of  the  muscles  of  the  calf,  the 
epiphysis,  or  even  the  posterior  part  of  the  os  calcis, 
may  become  separated  and  drawn  away.  Simple  frac- 
ture of  the  Bstrag'alDS,  as  the  result  of  indirect 
violence,  ia  rarely  met  with,  as  are  also  fractures  of  the 
other  tarsal  bones.  Fractures  of  the  nielatarsnl 
bones  and  phalanges  are  always  the  result  of  direct 
violence,  and  resemble  in  their  general  symptoms  the 
fractures  of  the  corresponding  bones  of  the  hand. 

?Veo(men(.^When  the  posterior  portion,  or  the 
epiphysis,  of  the  os  calcis  is  separated  and  drawn  away 
by  the  muscles  of  the  calf,  an  attempt  should  be  ma<le 
to  relax  the  latter  and  bring  the  fi'agments  into 
ap])osition,  by  placing  the  limb  on  an  outside  splint, 
with  the  knee  flexed  and  the  foot  extended. 

In  fracture  of  any  of  the  other  bones,  the  foot 
should  be  kept  at  rest,  either  on  a  bock  splint  with  a 
foot  piece,  or  by  means  of  some  form  of  stiff  bandage. 
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II.     DISEASES   OF  THE   BONES. 

Jaues  GuBia  SUTTB. 

Inflammation. 

EosE  being  a  complex  atruoture,  made  up  of  elements 

of  very  ditferent  character,   shows,  when   inflamed,  a 

corresponding  variety  in  pathological  result.     Firstly, 

we  have  the  periosteum,  composed  of  an  outer  layer 

of    fihrouB    tissue,    and    an    inner    layer    of   small 

■  active   cells.     Secondly,    we   have   the   bone  proper, 

with   its  abundant  and  comparatively   inert   matrix, 

impregnated  with  eartiiy  salts,  and  its  scanty  supply 

of    vessels  and    sparsely    distributed   cell    elements. 

Thirdly,  we  have  the  maiTow,  a  highly  organised,  ex- 

ceediDglj  vascular  tissue,   with  very  numerous  cells 

and  little  or  no  matrix.     As  one  or  other  of  these 

les  is  involved  we  get  three  leading  varieties  of 

I  inflammation :    periostilis,     or    inftammation  of    the 

1  jierioateum;    osteitis,    or  iuSammation   of    the   bone 

I  proper ;  and  endogleitis,  or  inflammation  of  the  bony 

\  man'ow. 

4a,  however,  in  every  variety  of  inflammation  of 

[  bone    the    process    owes     its    existence     and    con- 

L  tinuation  mainly  to  the  medullary  tissue,  whether  it 

is  massed  together  in   the  central  cantil,  or  carried 

along  the  vessels  in  the  Haversian  systems,  or  con- 

I  tinned   outwards  under  the  periosteum,    it  will  be 

eadily  understood  that  the  varieties  run  into  each 

other.     Thus,  periostitis  usually  accompanies  osteitis, 

osteitis  Boon  follows  endosteitis,  and  so  on.     In  the 

earlier  stages  the  forms  of  infianimation  are  sufficiently 

L  capable  of  distinction,  clinical  as  well  as  pathologit 

I  In  their  later  stages  the  gross  results  may  become  ao 
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involved  as  to  conBfitiite  in  their 
totality  diBcases  requiring  separata 
descrijition ;   such  are  torits  and 

Periostitis.— By  periostitis 
is  meant  an  inflauiniation  com- 
meiicing  in,  and  chiefly  confined 
to  the  jierioBteum.  It  is  met  with 
in  two  leading  forms ; 

htal     periostitis, 
acute  or  chronic. 

2.  Diffuse  infeclive  preioalilia, 
always  acut«. 

Simple  local  periostitis.— 
By  this  is  meant  a  tiimple  inflam- 
mation of  an  area  of  periosteum, 
rarely  dangerous  to  life,  and  tend- 
ing to  recovery  by  resolution  or 
after  development  of  new  bone 
OF  the  formation  of  abscess. 

Causation. — The  simple  form 
of  perit^itis  nearly  always  arises 
either  from  local  injury  or  from 
extension  of  inflammation  from 
the  underlying  bone  or  overlying 
soft  parts.  The  injury  may  bo 
from  a  sudden  blow,  such  as  a 
kick  on  the  shin,  or  fiom  prolonged 
initation,  such  as  the  pulsations  of 
I'll  rtwn-  ""  ^'i^i^i'''"'''  Chronic  osteitis  is 
'Hi^'Sri'    '*'"'*y^  accompanied  by  periostitis, 

iui4ii»Miii«r»,  [Be«ii»    not  distant  from  periosteum,  as  on 
— . — .—   _vi.i  ..!    (.{jg  gjjjjj  g|,  go^p^  „j]]  cause  some 
degree  of  periosteal  inflammatioiL 
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of  inflammation  of  the  two  tissues  which  enter  into 
its  composition.  Inflanimation  of  tlie  oatei'  fibrous 
layer  causes  it  to  swell  and  become  ml  or  livid. 
It  loses  its  purely  tibrous  chai-acter,  and  becomes 
pulpy  and  eedematoua ;  it  strips  more  readily  from 
the  underlying  bone,  and  appears  to  be  more  inti- 
mately connected  with  the  superimposed  miiscla 
The  layers  of  cells  next  the  bone  undergo  proliferation, 
and  these,  with  the  inflammatory  exudates,  help  to 
loosen  the  periosteal  fibre  from  the  bone.  An  exc€»- 
sive  amount  of  proliferation  in  the  "  cambium " 
layer  may  elevate  the  fibrous  layer  some  distance  from 
the  bone,  stretching,  or  even  tearing  the  vessels  tliat 
pass  between  them,  and  so  causing  partial  necrosis  of 
the  outer  lamella;. 

He  process  may  eventuate  in  several  ways,  which 
I  been  described  as  varieties,  bub  ai-e  perhaps 
T  described  as  simple  terminations. 

1.  Jie^oliition.  ^  Tlie  inflammation  may  simply 
■fMsa  off  in  its  early  stages,  no  effects  being  per- 
fcoeptibie  beyond,  perhaps,  a  slight  production  of  new 
[bona 

2.  Periosteal    abscess.  - —  As   a    result    of    simple 

r  iooal  inflammation  an  abscess,  acute  or  chronio,  may     I 

form  between  the  iibre  and  the  bone.  This  means 
I  that  tlie  vascular  supply  to  the  underlying  bone  has 
I  been  out  ofl^,  and  death  (necrosis)  of  the  outer  layer 
L<)f  bone  so  nourished  follows.  An  acute  abscess  ia 
ftusually  simply  traumatic,  and  contains  ordinary 
Jiquid  pus.  A  chronic  abscess  has  usually  some  pre- 
disposing infiuence,  such  as  scrofula,  when  its  contents 
I  are  of  the  well-known  cheesy  nature,  or  syphilis, 
T  when  the  matter  is  greenish-yellow  and  thick. 

Osteo-plaBiic  periostiCit. — The  development  of 
I  new  bone  is  one  of  the  most  characteristic  results 
liOf  periostitis,  and  nearly  always  follows  its  existence 
liln    tlie    chronic    or    subacute    form.      It   is  simijl^ 
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of  Uie  normal  function  following  r  - 
of  histological  activity.  A  low  degree 
of  inflammation  is  necessary  to 
the  production  of  new  bone  by 
periosteum.  It  is  found  espe- 
cially underlying  ulcers,  in  the 
neighbourhood  of  deep  infiH,m- 
mationa  of  the  Lone,  around  a 
foreign  body,  and  under  many 
other  similar  conditions.  If 
found  aecoi  a  ponying  an  acute 
inflammation,  it  is  never  in  the 
centre  of  it,  but  in  the  more  out- 
lying areas,  that  the  new  bone  is 
produced.  These  periosteal  bony 
new  growtis  ai-e  known  patho- 
logically as  osteopliytee,  or  more 
correctly  as  periostfophytes,  and 
clinically  as  periosteal  nodes 
(Figs.  19,  20,  and  21). 

Symptoms.— Fain  of  a 
liursting  or  throbbing  cliaraoter 
is  the  most  prominent  symptom 
of  acute  simple  periostitis.  The 
pain  is  increased  by  pressure 
over  the  part,  and  especially  by 
tapping,  and  is  nearly  always 
worst  at  night.  There  is  some 
defined  Bwelling  in  the  over- 
lying soft  ym.rts ;  the  skin  is 
either  normal  in  colour  or 
slightly  dusky. 

If  acute  abscess  forms,  the 
pain  is  inteusifled,  and  may  be 
agonising;  the  swelling  in- 
creases, and  the  skin  Itecomes 
red.     In  chronic  abscess  tliere 
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is  less  pain,  but  the  swelling  will  be  more  marked  with 
vague  fluctnation  or  bogginesa.    The  skm  in  the  eai-ly 
■tageB  may  be  of  normal  colour,  but  later  on  it  be-    I 
comes  mottled,  dusky,  or  red,  ultimately  showing  the    < 
'Ordinary  signs  of  perforation  by  abscess.     In  osteo-  j 
plaatio  periostitis,  which  is  nearly   always  Eubacute   I 
■or  chronic,  the  swelling  is  hard  and  unyielding,  and    ( 
■the  pain  may  be  slight  and  remittent.     Pain  is  least    | 
marked  in  strumous  periostitis ;  in  syphilitic  periostitis  | 
it  is   always    most    severe  at    night;    in   rheumatic 
'iKriostitis  the   pain  is  shifting  and  uncertain   as  to 
locality  and  duration. 

Predisposing  causes,  local  as  from  injui-y  or  irrita-    , 
tion,  or    constitutioDal  as  from  syphilis,    struma,   or 
xheumaliam,  will  be  looked  for  to  help  in  the  diagnosis. 

Treatment* — In  simple  acute  pfri 
patieot  must  be  put  to  bed, 
the  part  elevated  as  much  as 
possible,  and  cold  applied 
either  by  ice  or  evaporating 
lotions.  Hot  fomentations 
or  lead  and  opiate  lotions 
may  be  used  instead.  If  the 
pain  is  very  sevei-e  a  full  dose 
of  opium,  and  a  liberal  appli- 
cation of  leeches  to  the  part, 
will  probably  give  much  re- 
lief. Should  the  pain  still 
continue,  aud  the  febrile  dis- 
turbance remain  unabated 
after  twenty-four  honra  or  so, 
the  danger  of  suppiiratjon 
must    be  avoided   by  a   free 

'sion  through  the  periosteum  down  to  the  bone, 

ler  subcutaueouaty  by  a.  t«notouiy  knife,  or  through   , 

soft  tissues  by  a  scalpel. 

When  acute  abscess  has  formed,  im^civd^Vfe  « 
a~21 
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free  incision  is  necessary.  In  chronic  abacesa 
nectod  with  ayphilis,  opening  may  be  delayed  until  a 
fair  trial  has  been  given  to  specific  treatment.  In 
strumous  periosteal  abscess  it  will  be  well,  after 
opening,  to  scrape  the  denuded  aurfiice  with  a  suitable 
instrament,  as  tie  underlying  bone  will  probably  be 
found  carious. 

In  chronic  non-auppurative  periostitis,  where  there 
is,  in  all  probability,  some  development  of  new  bone, 
I'epeated  blistering  is  likely  to  be  most  successful, 
though  the  application  of  the  oleate  of  mercury  has  had 
guod  results.  Iodide  of  potassium  is  supposed  to  be 
beneficial  in  promoting  bony  absorption.  Subcutaneous 
section  in  various  directions,  or  the  use  of  the  gouge, 
especially  if  there  is  much  pain,  may  occasionally  bo 
recommended. 

DfSbsc  inrrriive  periostitis,  acDlc  ne- 
crosis, acute  diffuse  periostitis. — This  is  a  gruve 
constitutional  diaeiise,  locally  manifested  by  septic  sup- 
purative inflammation  of  the  periosteum,  resulting 
in  more  or  less  extensive  death  of  bone,  and  frequently 
attended  with  all  the  signs  of  aoiit«  septicaemia. 

CaiMa (ion, —The  affection  nearly  always  occurs 
before  puberty,  and  in  boys  more  frequently  than  in 
girls.  Various  local  causes  have  been  assigned,  such 
a.s  injury  and  exposure  to  cold  and  damp  J  but  the 
ultimate  cause  is  probably  constitutional.  It  some- 
times appears  after  the  cohtinued  feverS)  and  frequently 
in  connection  with  the  strumous  diathesis  |  but  in  a 
considerable  number  of  instances  it  is  met  with  in 
individuals  who  have  shown  no  previous  signs  of 
disease. 

Palkolor/i/.^'rhe    pathology    of    this   diseiiae    is 
still   obscure.       Some    surgeons    maintain   that  acute 
always  a  result  of  osteo-myelitis  ;  others 
that  it  is  a  pure  periostitis.      It  is  certainly  an  in- 
^ammation   of  medullary    tissue,  and   this   may   be 
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\  .localised  under  the  pGiiostouin  as  well  aa  in  tbeceutral    , 
f.  canal.      Practically   such    a    distinction  holds  good; 

we  meet  with  a  auperficinl  acute  necrosis  of  part  I 
L  .of  the  outer  sbell,  such  as  would  be  caused  by  a  ] 
1  .periostitis,  ba  well  as  with  a  necrosis  of  tlie  whole  | 
I  ,^iafb,  aucb  as  woiJd  be  caused  by  an  csteo-tnyelitis. 

The  distinguishing  marks  of  this  form  of  periostitis  1 
'are  the  rapidity  and  oerteiuty  with  which  suppuration 
supervenes,  and   the   uniformity  with  which   micro- 
organisms are  found  in  the  pus.      Tlie  purulent  £uid 
£01*088  its  way  between  the  periosteum  and  the  bone, 
oompletely  severing  the  connection  between  the  two, 
L   tearing  through  the  nutrient  yossels,  and  leaving  the 
I  -Surface  of  the  bone  to  die.     The  condition  may  be  de- 
I  scribed  as  a  septic  abscess  confined  under  great  pressure 
I  .between  periosteum  and  bone.     The  results  of  such  a 
I  'Condition  in  death  of  bone  and  septic  infection  of  the 
I  -system  are  readily  understood. 

I  fiymptome. — The  symptoms  are  nearly  always 
I  ^urgent.  A  sudden  access  of  high  fever,  often  ushered 
r  in  with  a  rigor  ;  profound  constitutional  disturbance, 
I  Jocal  deep-seated  pain,  with  swelling  or  signs  of 
%  suppuration  in  the  soft  parts  overlying  a  bone,  point 
I  .to  acute  diffuse  periostitis.  At  the  outset  local  signs 
I  'Jiiay  be  slight  or  absent ;  but,  as  the  disease  progresses, 
l.tliey  become  more  urgent  Delirium  is  frequently 
I  ipresent  from  an  early  stage. 

I  The  site  is  usually  in  one   of  the  long  hones,  and 

ftfespecially  in  the  tibia,  femuF,  or  humeriis.     The  signs 

%■  of  inflammation,  obscure  at  the  beginning,  in  a  very 

*  Bhort   time   become  marlied  with  redness,   pulGnes%    , 

and  cedema  of  the  skin,  quickly  to  be  followed  by 

evidence  of  suppu  ration.      At  this  stage  symptoms  of    1 

septicfflmia,  often  of   the  most  aggravated  form,  may 

I  -Hupervene  ;  and  the  patient  may  die  in  a,  few  diiys,  or 

klinger  for  weeks  with  abscesses  in  the  joints  or  in 

Kother  parts  of  the  body.     Not  unfrecjuentl^, ' 
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and  especially  if  tlie  disease  has  been  recognised  and 
properly  treated  from  the  beginning,    a   favourable 

Treatment. — The  only  treatment  litely  to  be  of 
benefit  is  early  and  free  incision  of  the  periosteum, 
wherever  pain  or  swelling  may  localise  the  afi'ection. 
As  a  tendency  to  septictemia  already  exists,  the  strict 
observance  of  the  practice  of  antiseptics  will  be 
advisable.  I£  done  early  enough,  such  incision  is 
usually  followed  by  a  marked  improvement  in  all  the 
symptoms.  Early  incision  not  only  minimises  the 
risks  of  blood  poisoning,  but  saves  the  bone  from 
extensive  denutiation  and  consequent  necrosis. 

Supporting  or  even  strongly  atimulating  consti- 
tutional treatment  will  be  called  for  in  all  cases.  No 
spe^iial  drug  is  likely  to  be  of  benefit,  The  question 
of  amputation,  though  it  may  arise,  is  not  so  likely  to 
be  pressing  as  in  the  allied  disease  of  acute  osteo- 
myelitis. 

Osleitifi. — By  osteitis  is  meant  an  infiammation 
in.  the  substance  of  true  bone,  varying  in  intensity 
and  duration,  and  ending  in  resolution,  or  in  thickening 
of  its  tissue,  or  in  various  forms  of  degeneration. 

Causation.  —  The  simple  forms  of  osteitis  are 
usuaOy  caused  by  injury.  Frequently  a  diathesis 
or  cachexia,  such  ai^  scrofula,  syphilis,  or  rheumatism 
CO  exists  with  special  forma  of  osteitis,  and  is  credited 
with  being  either  the  active  or  the  predis]JOsing  cause. 
Exposure  to  climatic  influences  (cold,  damp,  malaria) 
has  been  known  to  produce  the  disease. 

Patiiology.  —  The  effects  of  inflammation  in 
bone  are  produced  almost  entirely  through  its 
medullary  tissua  The  bone  cells  proper  take  little, 
if  any,  part  Each  Haversian  system,  with  its  artery, 
've,  lymphatics  and  delicate  cellular  tissue  ii 
the  ceutnU  canal,  and  its  concentric  lamellte, 
like  the  leaves  of  a  roll  of  music  around  this  canal,  J 
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1  r^arded  as   an    ossicle    or    long    bone  in 
Fmiuiature,  repeating  in  itself  in  detail  wLat  ooeurs  in 
[  bulk  in  the  whole  bone.     Tlie  first  steps  are  vaacHlar 
I  engorgement,    inflammatory  exudation,   and   cellular 
I  hyperplasia  in  the  soft  tissues   lying   in    the  canal. 
[  liiis  increased   activity  is  associated   with   a  rapid 
solution  ajid  removal  of  the  bone  substance.      Whei-e 
r  the  bone  is  not  compact,  but  areolar,  the  same  thing 
■goes  on,  but  with  more  i-apidity  and  vigour  on  account 
of  the  greater  proportionate  amount  of  the  soft  tissue. 
Bony  rarefaction  and  cellular  hyperplasia,  always  the 
'   initial    result,  may  go  on  indefinitely  to  reach  the 
I    dignity   of  a  special   variety    of  osteitis  ;  rarefymg 
'    onteitis  or  caries.      Should  the  iuQamroation  be  very 
acute,  the  i-apid  cellular  overgrowth  causes  strangu- 
lation of  the  confined  vessels,  and  the  bone  which 
depends  on  them  for  vitality  dies  ;  tMcroffi*.       In  the 
tnoro  chronic  forms  of  inflammation  the  hone  which 
is  absorbed  is  replaced  by  new  bone,  often  in  excessive 
amount,    causing    ingrowths    or     outgi-owtha,    with 
I  general  increase  in  density  j  osteo-plastic  osteitis,  oateo- 
I  sclerosis.     Occasionally,  again,  the  inflammatory  pro- 
I  cess  results  in   a  localised  collection  of  pus  in  the 
I  midst  of  the  bony  tissue,  which  increases  by  absorptive 
I  distension  of  the  outlying  bone  ;  abscess  of  hone. 
I         Each  of  these  processes,  as  being  terminal  varieties 
I  of  more  clinical  importance  than  the  simple  initial 

■  inflammation,  will  receive  separate  consideration. 

I  Symptoms. — The  most  important  sign  of  simple 
^fKteitis  is  pain  of  a  deep-seated  boring  or  gnawing 

■  character,  which  is  liable  to  exacerbations  tuid  remis- 
Enons.  The  pain  is  usually  worst  at  night,  and  is 
B«]waya  increased  by  unrest  or  exercise.  An  ele- 
m  Tatod  position  of  tlie  inflamed  part  relieves  the 
I  <pain  ;  this  is  well  seen  in  inflammation  of  the  bones 
mvf  the  leg  or  foot,  where  the  pain,  aggravated  by  walk- 
ing, is  at  once  relieved  by  elevation.     TWcvi'wa.'j  \a 
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Blight  dusky  redness  of  the  overlying  skin,  but  ri 
times  there  is  abnormal  paleness  from  tedema.     Swell>i| 
ing  of  tlie  soft  tissues  is  usually  slight ;  Biilargemer 
of  the  bone  is  late  in.  appearing,  and  is  chiefly  an  eflecttl 
of  extension  of  iuflainmation  to  the  periosteum. 

It  is  always  ditlicult  and  often  impossible  to  diM  1 
gnose    simple  osteitis    from    simple   periostitis.     In*l 
osteitis  the  deep  boring  character  of  the  pain,  and  its  ^ 
continuation  in  varying  intensity  over  long  periods  of - 
time,  without  mucli  apparent  effect  on  the  soft  tissues, 
are  the  leading  guides.     In  periostitis  the  pain  is  more 
superficial,  and  steadily  increases  in  severity  without 
intermission  a,  while  swelling  rarely  fails  to  manifest 
itself  at  a  comparatively  early  stage.      Percussion  c 
tapping  with  the  finger  may  be  of  assistance  in  form- 
ing a  diagnosis.      Tapping  over  the  area  of  an  osteitig 
causes  a  deep  thrill  of  pain  to  shoot  through  the  whcla 
bone,  which  may   last  for  some  time  afterwards ;  in 
periostitis  tapping  causes  a  temporary  aggravation  of 
the    superficial    pain   only.       Pressure  considerably 
aggravates  the  pain  in  periostitis ;  it  may  not  affect,  or 
may  even  relieve  the  pain  in  osteitis. 

Treatmeut. — The  part  must  be  put  at  rest,  and 
elevated  as  much  as  possible.  In  the  early  stt^ 
sim()lB  acute  osteitis,  the  local  abstraction  of  blood  by 
leeching  or  cupping  will  usually  relieve  the  pain  and 
benefit  the  disease.  Lead  and  opiate  lotions,  applied 
hot,  are  soothing.  If  the  pain  is  very  severe  and  the 
fever  is  high,  drilling  the  bone  in  several  directions, 
through  a  small  incision  made  with  a  tenotomy  knife, 
will  nearly  always  afford  relief  and  often  effect  a  cure. 
Such  diilling  gives  rest  to  confined  and  compressed 
exudations,  relieves  engorgement  of  vessels,  and  pro- 
vides drainage.  In  chronic  cases,  rest,  with  repeated 
blistering,  or  the  application  of  counter-irritants,  is 
beneficial.  The  last  resort  in  every  case  is  removal  | 
o! pari  of  tlie  surface  of  iufiamed  hone,  by  trephine  c 
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adminiatration  of  mercury  to  the  extent  of  ptyaham 
If  the  pain  be  very  severe,  opium  is  indicated.  Any 
diathesis,  rheumatic,  gouty,  syphilitic,  or  Btnimoun, 
■which  may  he  supposed  to  influence  or  predispose 
mplaint,  is  treatetl  liy  its  proper 
Varieties  and  terminations  of  osteitis.— 


being  clinically  i 


J  invi^rtaiA  ■tiiaa. 


eitis.—      ■ 

JbBSL  '<^<b  ^H 


I04  Manual  of  Surgery. 

Bimple  and  typical  form  of  inHammation  of  bone,  aro, 
described  as  separate  diReases.     Tbey  ars  : 

1.  Rarefying  osteUis.       Known  also  as  injlav 
tory  ogteo-porosit,  and  moat  frequently  as  caries. 

2.  Osfeo-plasCic  oateiiix.     Known  also  as  aclerosi*: 

3.  Abscess  of  bone. 

4.  Necrosis,  or  death  of  the  bone.  Tliis,  as  being 
also  a  result  of  endosteitis,  will  be  described  after 
that  disease. 

Caries ;  rarefying  osteitis  ;  inaammatorr 
ostco-poro»is.— By   caries  we  mean   a  chronic 
flammation  of  bone  attended  with  absorption  or  n 
faction  of  bony  tissue,  and  increase  of  the  cellular 
elements,  which  are  liable  to  degenerate  and  become 
purulent 

Causation.  — Constitutional  weakness  of  some 
sort  is  usually  the  cause  of  an  osteitis  becoming 
rarefying  or  suppurative.  The  patient's  health  may 
have  been  weakened  hy  want  of  proper  food,  or  ~ 
hygienic  surroundings ;  most  fi'equently  a  speciflo 
disease,  particularly  scrofula  or  syphilis,  may 
credited  with  the  causation. 

Pathology. — ^The  essential  features  in  the  patho- 
logical anatomy  of  caries  are  absorption  and  replace- 
ment by  proliferating  medullary  tissue  of  the  systems 
and  trafaeculce  of  bone.  The  compactness  and  density 
of  the  bony  tissue  are  diminished,  making  the  bone  ap- 
pear moi-e  porous  when  macerated,  and  more  soft  and 
friable  when  fr«sh  ^Fig.  22).  Pathologically  it 
impossible  to  distinguish  between  a  simple  rarefying 
osteitis  and  a  suppurative  disintegrating  caries; 
one  is  a  more  advanced  stage  of  the  otiier. 

fiarefying  osteitis  is  most  common  in  cancellotia 
bone ;  that  is,  wherever  red  mari-ow  is  found, 
favourite  sites  are  in  the  ends  of  the  long  bones, 
the  bodies  of  the  vertebne,  and  in  the  bones  of  ths 
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feet  and  bands.  Eeaiing  in  mind  the  undoubted 
simUarity  in  structure  and  functions  between  red 
marrow  and  lymph -glandular  tissue,  and  tbe  fact  that 
in  scrofttla  both  tissues  frequently  undergo  changea 
that  are  almost  identical  and  often  associated,  we  can 
scarcely  avoid  the  conclusion  that  caries  is  an  effect 
of  scrofulous  lymphadenitis.  Tbe  implication  of  bone 
is  simply  an  accident  of  lymph -glandular  tissue  being 
placed  in  its  meshes;  tbe  active  cause  must  be  sought 
in  tbe  inflamed  marrow.  Many  other  considerationa, 
not  the  least  important  of  which  is  tbe  discovery  of 
g;iant  cells  and  tubercular  bacilli  in  certain  cases 
of  caries,  confirm  tbe  belief  that  strumous  gland 
disease  and  (ungating  caries  are  in  most  respects 
identical. 

Simple  rarefying  osteitis,  owning  no  constitutional 
se,  and  simply  induced  by  traumatism,  ia  not  very 
BDommon.      In  its  purest  form  it  is  seen  as  a  result  of 
■constant  traumatic  irritation,  such  as  might  be  pro- 
i^uoed  by  tbe  pulsations  of  an  aneuiiam.     There  is  here 
'mple  cellular  overgrowth  at  the  expense  of  the  bony 
rabeculie  ;   the   changes  peculiar  to    the    commoner 
8  forms  are  absent. 
The  minute  changes  in  rare^dng  osteitis  are  some- 
what varied.     There  is  always  an  excess  of  cellular 
rowth,  or  granulation  material  of  a  somewhat  de- 
jenerate   type,       The    cells    eveiy where    crowd   the 
rabecular  spaces,  fill  the  Haversian  canals,  and  occupy 
jiew    channels,    which    ai'e    formed    in    all    directions 
rough  the  compact  bone  {Fig.  23).  The  bony  tissue 
disappears  in  frout  of  these  granulations  in  different 
njatmera       In   moat    situations    it   passively   falls  to 
pieces  in  smiill  granules  or  portions  of  lauielluj  along 
the  natural  lines  of  cleavage,      Fi-equentty  it  ia  ab- 
t^Borbed  in  hollows  or  lacuna   {Jlowship'a  Incuiiie),   i 
S»ch  of  which  may  be  found  large  vigorous  looking 
"b  (oat«oclaata),  and  occasionallj  tUe  Voti^  li'i  %.  ^\»aSi  J 
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blood-vessel.  Sometimes  in  the  larger  hollows  a 
found  masses  of  coherent  protoplitsm,  containing 
several  nuclei,  and  known  as  giant  cells.  Special 
forma  of  giant  cells,  not  occupying  lacunte,  with  long 
procesaes,  and  often  containing  rod-ahaped  bacOli,  are 
found  among  the  granulations  in  tubercular  caries. 


I 

I 


Fig.  S3.  -SeotlaQ  (  k  50)  throngh  the  probrading  end  oF  b.  I 
stamp  aftec  ampntation  of  tba  Tbigb.  Od  tha  rii;bt  ai 
appeanmceg  of  aimpl4  rarofying  oateilia  in  compact  bu 
Ibu:  ia  viaitleaooDsiderabIa  dcTelojimflnt  of  periosbBoii 


In  every  case  the  bone  corpuscles  are  essentinlly 
passive,  simply  undergoing  fatty  or  granular  degene- 
ration in  the  enlarged  and  corroded  lacunie. 

These  minute  changes  may  produce  different  grosa 
results.       Sometimes    the    granulations    remain    qui- 
•  undergo  a  harmless  fatty  change,  and  there 
is   no   formation,  of   pus  ;   dry  caries,   or  cartes  sicca. 
More  frequently  the  granulations  invade  neighbouring 
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laBSues,  spruuting  thvougli  the  skin  or  into  a  joint ; 
f ungating  caries,  or  caries fungoaa.  In  the  more  active 
forma  an  area  perishea,  and 
this,  set  free  by  the  action  of 
the  living  granulations  around 
it,  is  left  as  a  piece  of  dead 
haoB  in  the  centre  of  the  in- 
flamed district;  necrotic  caries 
caries  neerotica  (Fig.  24). 

Occasionally  one  or  more 
abaceases  form  in  the  heart  of 
the  fungating  granulations  to 
beoome  united  in  one  pus-con- 
taining cavity  to  be  presently 
described  as  ahacesa  of  bone. 

I  Glenerally    speaking,    the 

V  final     changes     in     rarefying 

Posteitia     resolve     themselves 

I   into    one   or  other  of  three 
groups : 

(1)  Simple  resolution  and 
return  to  health,  as  iu  some 
cases  of  hip  joint  disease. 

(3)  Caseation,  fatty  de- 
generation, or  even  calcifica- 
tion of  the  inflammatory  pro- 
ducts ;  conditions  which  may 
remain  quiescent  for  yeais, 
but  are  rarely  jiermanently 
harmless. 

(3)  Most  common  of  all 
is  breaking  up  of  the  granula- 
tions, and  the  formation  of  an 
open  sinus  through  which  the 
nnntlent  matter  and  bony 
etritus  ai'u  discharged. 
Xhe  naked-eye  appearances 
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of  carious  bone  are  characteriBtic  enough.  The  who] 
tisaue  ia  softened,  so  that  it  may  be  cut  with  the 
or  cruahed  between  the  fingers.  Semifluid,  fatty,  i 
purulent  material  exudes  from  the  surface  on  aectii 
or  pressure ;  and  small  collections  of  pus  or  cheei 
material  are  often  found  throughout  the 
substance.  When  macerated  the  increased  porouana 
and  fragility  of  the  true  bony  material  beconu 
very  evident ;  a  macerated  carious  bone  may  m 
weigh  one-tenth  of  that  which  it  ought  to  weigh  whe 
healthy  (Fig.  22). 


Symptovis.  —  The 
simply  those  of  chroni 
distinguish  the  c 
suppuration     appear. 


Sigiu  _ 
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om  the  other  tiO  evidences 
When,     with    a     history 
redness,    swelling,   and    obscure    tiuctuation 
come  on  in  the  soft  parts,  we  may  suspect  carie 
The  same  history  with  the  disease  localised  near 
joint,   and  followed   by  signs  of  inflammation  in  thi 
joint,     also    indicates    caries.        Unequivocal 
appear    after    the    abacesa    has  burst    or   has   beai 
opened,  when  bare  softened  bone  may  be  feit  with  i 
probe  at  the  bottom  of  the  abscess  cavity.     When  thi 
first  collection  of  matter  is  discharged   the  abacea 
walls  collapse,  leaving  a  sinus  leading  down  to 
diseased  bone,  through  which  watery  pua  and  boi 
detritus  are  discharged.       Such  di^harge,  if  of  loi 
standing,  is  usually  very   ftetid.     The    granulatioi 
lining  the  sinus  and  overlying  the  diseased  bone  a 
usually   of  an    unhealthy  flabby  nature,  and  mergft 
impei-ceptibly    into  tbo    sitiTounding  skin,    which  ia 
usually    BwoUen    and   of    a    dusky  red  colour,  over- 
lapping the  sinus  with  thin  irregular  margins.     Occa- 
sionally, and  particularly  in    cariea  of  the  bonea  of 
the  bands  and  feet,  the  compact  outer  ahell  is  con- 
siderably expanded  and  thinned  out  by  the  fungating 
gi^anulations  inside,  forming  one    of    the  conditions 
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ventosa.      Such  ( 


iutially  a  large  chronic  ahacesa  io  bone. 
In  caries  of  bonea  lying  at  some  diataoce  from  the 
surface,  as  the  spine,  the  hip,  or  the  femur,  the  sinus 
may  pursue  a  long  and  tortuoua  course  through  the 
soft  tissues.  Id  Hiioh  cases,  also,  two  or  more  sinuses 
may  be  fonnd  leading  to  tiie  same  diseased  area. 

TreatmeJil.— In  the  treatment  of  caries  attejition 

.  to    the    constitutional    element  is    of    special    impor- 

f  iance.      If  the   cause  is   scrofula,  cod-liver  oil   and 

i'&.e  iodide  of  iron  are  the  most  valuable  medicinal 

remedies.      Of    equal   value,    however,    are  a  varied 

and  nourishing  dietary,  plenty  of   fresh    air,   and,  if 

possible,     an     existence    chiefly    out-of-doors.      For 

syphilis    similar   hygienic   measures    with   iodide   of 

potassium  are  indicated. 

Locally  there  is  but  one  treatment  of  value  for 
carious  bone  ;  removal  of  it,     Blisters,  setons,  absorb- 
ents, and  the  like  are  all  useless ;  the  only  plan  that 
ft  promises  success,  if  the  disease  resists  constitutional 
^^leatment,    is  to   remove  the   slu^sh    granidations 
Bitangled  in  the  bony  meshes  along  with  the  bone 
ftthat  retains  them.     Most  frequently  this  can  be  done 
without  interference  with  neighbouring  tissues;  but 
occasionally,  as  when   the   disease   involves  a  joints 
the  articulation    may  have  to  be  removed   with  the 
bone,    or    even    the    whole    limb   may   have    to    be 
amputated.     (See  Diseases  of  Joints.) 

The  removal  of  carious  bone  is  best  conducted 
with  the  limb  bloodless.  The  diseased  bone  is  ex- 
posed by  an  incision,  linear  or  X-  shaped,  or  crucial, 
an  seems  most  convenient.  If  the  bone  is  very  soft 
a  "Volkmann'a  spoon  may  suffice  for  its  removal,  but 
usually  a  gouge  will  be  required  to  complete  the 
excision  of  the  diseased  portions.  An  osteotrite  or 
similar  instrument  will  soraotiraos  be  of  use.  Scraping 
or   gouging   is    to   be    proceeded  witti  tvW  xoaifv^ 
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inui'base  of  reaiataiioe  shows  that  healthy  booe  1 
been  reached.  la  removing  diseased  portions  that  lia  j 
at  a  considerable  distance  from  the  suriace,  or  i 
gerously  close  to  important  structures,  the  gouge 
forceps  will  be  found  a  useful  instrumenL  The 
unhealthy  granulations  along  the  sinuses  are  to  be 
thoroughly  removed  by  scraping,  and  the  whole  of 
the  diseitae  replaced  as  far  as  possible  by  healthy  raw 
TTOundB. 

In  cases  of  great  distension  of  the  bony  shell,  ns 
in  scrofulous  caries  of  the  long  bones  of  the  hajids  or 
feet,  it  may  be  advisable  to  remove  by  scissors  con- 
siderable slices  of  the  bone  and  skin,  leaving  an 
open  gutter  to  heal  from  the  bottom  by  granulations. 
In  a  few  instances  it  may  be  possible,  with  strict 
antiseptieism,  to  get  primary  healing  through  filling 
of  the  cavity  with  blood  clot ;  in  the  majority,  how- 
ever, we  must  expect  a  very  gradual  cure  by  the 
growth  of  granulations  from  the  bottom  of  the  scraped 

The  open  tracts  and  cavities  left  after  scraping  are 
plugged  with  lint  soaked  in  some  trustworthy  anti- 
septic, sucli  as  terebeue  or  chloiiJe  of  zinc  solution. 
This  prevents  bleeding,  which  is  sometimes  free,  and 
destroys  any  remaining  fietor.  The  plug  may  be 
removed  at  the  end  of  twenty-four  hours,  and  re- 
jilaced  by  a  simple  external  absorbent  and  antiseptic 
dressing.  Perfect  drainage  supplemented  by  occasional 
syringing,  and  the  insufflation  of  iodoform,  will 
expedite  the  process  of  cure. 

Osteo  •  plasllc  osteitis ;  osteo  -  sclerosis  ; 
sclerosis  or  liiicRening  of  bone. — By  this  is 
understood  a  form  of  chronic  osteitis,  attended  by  a 
development  of  new  osseous  tissue,  which  adds  to  the 
density,  and  sometimes  as  well  to  the  size  of  the  bone 


Causation. — It  is  impossible  to  specify  any  distinct 
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causative  influence.  In  moat  "cases  it  ia  aimply 
the  curative  process  of  an  ordinary  osteitis  run  to 
excess.  A  foreign  body,  Buch  as  a  buIlBt^  embodded 
in  a  bone  may  produce  effects  which  are  clinically 
apparent  only  as  sclerosis.  Syphilitic  inflammationa 
lOf  bone  are  liable  to  result  in  thickening.  An  area  of 
Bclerosis  ia  found  surrounding  an  abscess  in  bones. 

Pathology. — There  ia  no  special  histological  lesion 
in  sclerosis ;  the  condition  is  at  ail  points  iden- 
tical with  the  condensation  and  thickening  of  bone 
which  follows  up  a  rarefying  osteitis  that  is  getting 
.Well.  The  result  is  a  general  increase  in  the  amount  of 
formed  bone,  with  corresponding  diminution  in  the  size 
'of  the  spaces.  Sometimes  the  encroachment  on  vessels 
^  BO  great  that  they  are  obliterated,  and  a  piece  of 
i'bone  becomes  necrosed,  and  is  cast  off  (Fig.  24). 

SymptomB.—The  symptoms  are  those  of  chronic 
•osteitis,  wiih,  in  addition,  evidences  of  increase  in  the 
size  of  the  bone.  Fain  is  not  usually  severe,  and  ia 
fagitive  and  uncertain.  Except  in  association  with 
syphitis,  we  clinically  do  not  meet  with  simple  osteo- 
sclerosis ;  it  ia  nearly  always  a  sequence  of  some  other 
and  recogui^ble  form  of  inflammation,  traumatic  or 
suppurativa  Sclerosis  is  always  associated  wjth  the 
later  atag^  of  necrosis,  and  may  be  tlie  cause  of  the 
wandering  pains  felt  iu  the  thickened  and  still  inflamed 
bone.  It  exists  for  some  time  around  the  united  ends 
of  fractured  bonoj  and  in  this  situation  may  be  the 
jdte  of  pain  lasting  over  several  j>ears. 

TrecUmeni. — No  very  definite  rules  for  treatment 
«an  be  laid  down.  Comparative  rest  to  the  part, 
and  the  application  of  counter-ifritants  or  blisters,  are 
most  likely  to  be  of  use.  Mercury  and  iodide  of 
potassium  are  supposed  to  be  useful  in  this  form  of 
inflammation  of  bone,  chiefly,  no  doubt,  through  their 
influence  on  syphilis,  whicli  is  frequently  a  factor  in 
sclerosis.       In  cases    attended   with    much  ^in,  vst.i 
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signs  of  conaidcraljle  i 
situations  may  be  of  benefit 

Abscess  In  bonv, — Bj  thia  name  is  kno-wu  a 
condition,  usually  chranio,  in  which  a  localised  col- 
lection of  purulent  matter  exists  in  the  substance  of  a 
bone. 

Causation. — The  influences  wliich  make  an  inflam- 
mation  become   suppurative  are  probably  the   same    i 
for  bone  as  for  other  tissues.     Feebleness  of  conati- 
tution,  and  more  especially  the  strumous  diathesis,  is  I 
made  to  account  for  most  cases.     In  a  few,  however,  I 
mere  aouteness  of  inflammation  without  any  signs  of  I 
general    disease     must    be    reckoned    as    causative. 
Micro-organisms  have,  in  some   instances,  been  found 
in  the  pus   evacuated ;  this   woidd    suggest    a   septic 
Bource.     A  good  many  cases  are  supposed  to  originate 
in  the  breaking  up  of  caseated  tubeixiulons  ntasses. 

Pathology. — The  early  stages  of  abscess  in  bone 
are  simply  those  of  rarefying  osteitis.  When  the 
cancellated  tissue  is  completely  absorbed,  the  cellular  I 
growth  which  is  left  simply  degenerates  into  m 
The  periphery  of  the  abscess  cavity  is  occupied  by  1 
granulations  which  contribute  to  its  enlargement  by  I 
absorjrtion  of  the  surrounding  bone  and  secretion  of  I 
pus.  In  the  more  outlying  area.f,  away  from  the  focus  ( 
of  inflammation,  there  goes  on  an  osteo-plastic  osteitis,  f 
orthickeningof  bone,  which  tends  to  limit  the  extension  I 
of  the  abscess  and  to  make  its  progress  extremely  | 
chronic.  In  spite  of  this  limiting  sclerosis,  however, 
the  size  of  the  abscess  slowly  increases,  till  it  may  I 
attain  to  a  diameter  several  times  greater  than  that  o(  I 
the  bone  in  which  it  is  situated.  In  the  centre  of  the  I 
abscess  cavity  a  piece  of  necrosed  bone  may  be  found;  1 
but  usually  its  contents  are  simple  pus,  curdy  aJid  ( 
unhealthy. 

Syiiiplomg. — In    the   early    stages    the    signs 
abscess  in  bone   are   those   of    deep-seated    chtonis  J 


Abscess  of  Bo.ve. 

inflammation.     The  most  prominent  feal  nre  is  pain  of  j 

a  severe  boring  or  lancinating  character,  worst  at  I 
night,  and  liable  to  exauerbatiuns  and  remiasiomi. 
There  is  usually  tenderness,  loualieod  in  one  spot ; 
and  shai^  taps  on  this  spot  coneideralily  aggravate  the  i 
pain.  The  pain  may  disappear  for  days  or  even  weeks,  I 
but  it  always  recurs,  either  spontaneously  or  after  | 
alight  provocation. 

At  first  there  is  no  visible  alteration  in  the  o 
lying  skin,  but  later  a  diffuse  dusky  redness,  with  J 
Bome  swelling,  makes  its  appearance.  When  the  ab- 
Hcess  attains  to'  considerable  dimensions,  the  swelling  J 
and  rednesM  may  be  marked  features  -  but  relief  is  I 
nearly  always  sought  for  and  obtained  before  tLis.  j 
Some  rise  of  temperature  and  other  signs  oF  absceaa  I 
confined  under  tension  will  probably  be  found. 

In  the  majority  of  instances  the  disease  is  found  ix 
the  head  of  the  tibia.  Tlie  amount  of  matter  present 
is  usually  very  small,  seldom  more  than  a  drachm 
and  very  rarely  so  much  as  an  ounce. 

Treatment. — The    treatment   of  abscess  in   bone 
simply  that  of  al)S[;eBS  elsewhere,  evacuation.     The    | 
*  limb  ia  made  bloodless  by  elevation,  or  by  Esraarch's 
I    bandage,  and  the  bone  exposed   by  a  suitable  incisiou. 
The   periosteum  may  or  may  not  be  elevated ;  on  the 
■whole  it  is  perhaps  best  to  remove  it,  as  rajiid  growth 
<r  bone  over  the  abscess  cavity  is  not  desirable. 
I  The  bone  will  probably  be  thickened  and  indurated, 
iO  that  perforation  will  be  somewhat  difficult.     Vari- 
ms  methods  of  piercing  the  bone  are  in  use.     Tre- 
phining, gouging,  perforation  by  bone  drill,  and  linear   ; 
osteotomy    by   Hey 'a    saw,    have    all    been    ret 
mended  and   successfully  uaod.     As  good  a  plar 
any  would   probably  be  by  the  combined  use  of 
drill  and  the  gnuge,  the   drill   being  used  to  discover  | 
the  situation  of  the  abscess,  and  the  gouge  to  eularg 
tlie  opening.     A  large  drill  is  atta<:lied  Vi  s.'o. 
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Buch  iLS  ilentista  use,  and  is  pushed  t)irough  the  bone   1 
in  the  direction  in  which  tlie  abscess  is  Bupp<«ed  to 
lie.      If    pus  does    not    flow   throngb    the   hole    first 
pierced,   the   drill  may   be  pushed    in  several   other 
directions  till  matter  is  met  with.     A  probe  ia  now 
placed  in  the  hole  made  by  the  diill,  and  the  gouge  or 
trephine,  guided  by  the  probe,  ia  made  to  remove  a 
piece  of  bone  sufficiently  large  to  permit  of  the  cavity 
being  scraped,  and  to   provide  free   drainage.      Good    I 
results  have  been  got  from  the  use  of  Key's  saw  alone  ;   I 
a  longitudinal   section  of  the  hone,  by  saw,  is  very  I 
likely  to  enter  the   cavity,  but  most  surgeons  would  I 
prefer  to  enlarge  the  opening  so  made.     The  ohjectioa  I 
to  the  trephine  alone  ia,  that  after  a  tedious  operation,   I 
and  the  removal  of  a  large  piece  of  bone,  the  abscess   I 
cavity  may  not  be   reached      The   preliminary  use  of  I 
the  rapidly  working  bone  drill  obviates  this  risk.  1 

The  cavity  thus  freely  exposed  is  cleared  of  ito  I 
contents,  and  scraped  or  mopped  out  with  some  powerful  I 
antiseptic.  Syringing  with  antiseptic  lotions,  in-  I 
BufflatioD  of  iodofoi-m,  and  provision  for  free  drainage  I 
would  probably  represent  the  best  subsequent  treat-  I 
nient.  If  the  abscess  is  not  putrid,  the  complete  I 
antiseptic  method  will  give  the  best  insults.  The  1 
process  of  cure  must  in  (my  case  be  alow,  as  the  I 
dense  bone  surrounding  the  cavity  gives  only  scanty  I 
blood  supply  to  the  granulations  by  which  the  cavity  I 
must  be  tilled,  and  through  which  the  new  bone  muat  I 
be  developed.  I 

Gnd08leltJ8 ;     osteo-myclitis ;     medDliills  \   \ 
lnaamina.Ilon  of  Ihe  marron'  or  mednlla  of 
toonc— Inilammation  of    the  bony  marrow  occurs  in 
two  leading   forms:  (1)  Simple  oateo-myelitia,  acute 
or  chronic  ;  (2)  Difiuse  septic  osteo-myelitis,  alwaya 

Simple  osteo-myplillB  is  not  of  much  clinical 

importance.     In  its  acute  form  it  is  always  the  result 
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of  injury,  and  more  particularly  of  fracture.  Same 
degree  of  osteo-myelitis  is  essential  to  tlie  healing 
process  in  fracture ;  in  compound  fractures  the  in- 
flammation  oiay  ba  suppurative,  and  may  extend  some 
distance  up  the  bony  cAnal. 

In  ita  chronic  form  oateo- myelitis  specially  laya 
hold  of  the  pink  mnrrow  at  the  ends  of  the  long 
bones.  The  important  part  which  the  marrow  plays 
in  all  forms  of  bony  iiiHammntion  has  already  been 
]iointed  out,  and  need  not  further  be  dwelt  upon. 
All  such  inflammations  in  the  marrow  at  the  ends  of 
the  iong  bones  are  intimately  connected  with  one  form 
of  so-cslled  scrofulous  joint  disease. 

Dilftise  septic  osteo-myelitis ;  acute  difluse 
oateo-myelitis ;  acalc  necrosis. — These  names 
have  been  given  to  an  acute  septic  inflammation 
diifused  through  the  marrow  of  long  bones,  and 
usually  terminating  in  death  of  the  shaft. 

It  is  closely  related  to  and  probably  pathologically 
identical  with  the  disease  already  described  as  acute 
suppurative  periostitis,  with  the  synonym  also  of 
acute  necrosis.  The  clinical  featui'es  diSer  according 
to  tho  situation  of  the  marrow  affected,  periosteal  or 
endosteal.  A  third  variety  of  septic  osteo-myelitiB, 
descnbed  by  German  writers  as  idiopathic  and  in- 
fective, is  probably  identical  with  the  disease  now  to 
be  described,  and  will  not  be  separately  considered. 

CaJisaiion.— Diffuse    septic   osteo-myelitia   occurs 

under  two   distinct   conditions ;  firstly   as  a  result  of 

(    traumatism,  where   the  medullary  cavity  is  opened 

and  visibly  exposed  to  septic  influences  ;  and  secondly, 

I    when  it  is  found  almost  uniformly  before  maturity, 

I   and  more  especially  in  childhood,  where  there  is  no 

open  wound,  and  no  visible  passage  for  the  entrance 

of    micro-organisma     The  first  variety  is  now  most 

froriuently  met  with  in  military  surgery,  as  a  result  of 

gun-shot  wounds.     In  former  times  it  wi 
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>    result  of  compound  fractures  ti'eated  in  civil  hospitals. 
Arising  in  (iiildren  without  visible  traumatic  cause,'  i 
nothing  is  known  of  its  remote  etiology,  though  its 
imniediat*   origin   is   undoubtedly  to   be  explained  by   ' 
the  production  of  micro-organisms.     In  some  cas 
is  a  manifestation  of    general   septiccemia,    and    its    i 
occasional  occurrence  in  several  instances  in  the  same 
hospital  ward  suggest  an  infective  origin. 

raUwlogy. — When  exposed  to  septic  infection 
the  marrow  in  long  bonea  is  only  too  favourably  placed 
for  the  difiiision  of  violent  inflammation.  Oonfined 
within  a  rigid  shell,  and  in  free  commimicatioo  from 
end  to  end  by  its  abundant  blood  and  lymph  vessels, 
the  medullary  tissue,  when  inflamed,  suffers  double 
disaster  from  the  rapidity  of  the  spread  of  the  inSam- 
mation,  and  the  impossibility  of  relief  by  swelling. 
Its  soft  sensitive  tissnea  are  strangulated  by  their  own 
proliferation,  and  the  bone,  out  off  from  its  most  im- 
portant blood  supply,  suffers  death.  In  the  compaot 
bone  the  incompressible  \eins  may  serve  to  carry  in- 
fection to  the  system,  and  fatty  embolism  from  a 
similar  source  is  not  unknown. 

The  naked-eye  appearances  of  a  hone  affected  with 
scute  osteo-myelitis  are  stiiking  and  characteristic. 
The  compact  tissue  is  pink  generally,  or  in  patches  ; 
the  cancellous  bone  ia  of  a  bright  or  dusky  red  coloui", 
and  the  marrow  is  transformed  into  a  semifluid,  often 
stinking  material,  made  up  of  pus  and  difQuent  fat, 
and  exhibiting  red  strealdi  aad  patches  representing 
injected  vessels  and  extravasated  blood.  In  some 
cases,  especially  in  the  non-traumatic  variety,  a  sub- 
periosteal abscess  forma.  This  is  usually  found 
where  the  compact  hone  ia  tiiinnest,  and  its  fora- 
mina most  numerous  ;  that  is  to  say,  above  the 
epiphyses,  near  the  joint  In  tliis  situation  suppura-  J 
tive  inflammation  or  the  epiphysial  cartilage  is  pecn-  I 
liarlj  liable  to  take  place,  leading  to  disjunction  of  J 
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the  epiphysis  from  the  shaft,  and  producing  the  ci 
dition  known  as  "acute  epiphysitis." 

The  usual  termination  of  those  cases  which  do  not 
rapidly  prove  fatal  from  general 
septic  infection,  is  in  necrosis  of  the 
■whole  bone,  or,  more  frequently,  of 
the  shaft  between  the  epiphyses 
{Fig.  25).  The  further  history  of 
the  diaease  is  then  simply  that  of 
necrosis  of  bone. 

The  minute  anatomy  is  a  com- 
pound of  cellular  proliferation,  vas- 
cular blockiug,  diffluence  of  fatty 
tissue,  and  general  infiltration  with 
micro-organisms.  The  bony  tissue 
proper,  suddenly  cut  off  from  its 
nutritive  supply  and  rapidly  dying, 
has  bad  no  opportunity  of  exhihit- 
i)ig  the  signs  of  iuSaiimiatiou,  and 
is  essentially  unchanged. 

Symptoms. — Almost  from  the 
beginning  diffuse  oateo-myelitia  has 
all  the  nymptoms  of  a  grave  disea.se. 
Its  onsets  often  marked  by  a  rigor, 
is  signalised  by  high  fever,  with 
profound  constitutional  disturbance, 
and  frequently  delirium.  There  ia 
Bevere  pain  in  the  part,  which  ra- 
diates in  vaiioua  directions ;  and 
considerable  tenderness  on  pressure. 
Duskiness  of  the  akin,  with  soine  f"!"  - 
diffuse  swelling,  soon  appears,  to 
be  rapidly  followed  by  the  forma- 
tion of  abscesses.  The  patient  either  jiiiu 
dies  within  a  few  days ;  or  the  (""■• 
symptoms  merge  into  those  of  aepti- 
cffimia,  which,  in  its  turn,  ^ro^ea  ^^«i,',  ^st  'flwa  ««Q3s«*fl 
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of  the  disease  is  diverted  iato  that  of  aa  ordioary  i 

necrosis.      Very    rarely,    on  prompt    and    judicious  \ 

treatment,  the  progress  of  the  disease  is  cut  sliort,  J 
and  the  patient  escapes  without  either  septicscmi 
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The  dbtinguishing  charactera  of  the  disease  are 
rapid  onset,  and  the  higli  fever  attended  with  grave   | 
depression,  veiy  rapid  pulse,  and  perhaps  delirium.    • 
Locally  the  diffiiseneaa  oE  the  pain,  the  duskiness  and 
CBdema  of  the  soft  tissues,  and  later  on  the  oceurrenca 
of  abscesses  at  centra!  and  outlying  points,  are  charac- 
teristic features. 

Treatment. — Immediately  on  its  being  recognised, 
diffuse  osteo-myelitis  ought  to  be  treated  by  the 
making  of  one  or  more  free  openings  into  the  medul- 
lary cavity.  The  openings  are  made  after  free 
incisions  in  the  soft  parts,  with  gouge  or  trephine, 
and  must  be  large  enough  to  permit  access  to  the 
medulla,  and  to  provide  free  drainage.  It  is  a 
questiou  whether  the  best  treatment  would  not  be 
to  remove  the  whole  of  the  siippn rating  medtdlary 
tissue  by  scraping,  and  wash  out  the  cavity  with  anti- 
septic ^uida.  Free  incisions  are  made  thn>ugh  the 
periosteum  in  several  positions,  to  prevent  its  being 
completely  stripped  should  subperiosteal  suppuration 
eome  on,  aa  it  is  likely  to  do. 

These  measures  represent  all  that  can  be  done 
to  cheek  the  ravages  o£  the  dL^ase.  The  case  is 
closely  watched,  and  if  symptoms  of  septicsenua 
(supervene,  ampvitation  is  the  only  resource.  Done 
sufficiently  early,  before  the  strength  of  the  patient  ia 
gone,  amputation  in  this  disease  lias  had  sufficiently 
encouraging  results.  The  treatment  proper  to  necrosis 
of  the  shaft  when  this  takes  place  is  described  under 
Necrosis. 

From  the  beginning  constitutional  treatment  of  a 
Bupporting  or  stimuhiting  natare  must  be  rigorously'    ■ 
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Ammonia,  ether,  bark  and  alcoholic  Btimu- 
laiita,  with  coiicentrat<^d  and  easily  digested  noufish- 
ment,  must  be  administered  in  large  and  frequently 
re|>eated  doaes. 

Acute  epiphysitis.— This  is  a  form  of  acute 
OBteo-myelitis,  ocoiinTiig  in  children  near  the  ends  of 
the  long  bones,  and  i-eanlting  in  disjunction  of  the 
epiphysis  from  the  abaft. 

Though,  pathologically,  it  probably  does  not  merit 
the  position  of  adistinct  disease,  its  clinical  features  are 
Bo  distinctive  and  ita  importance  SO  great  that  it 
generally  receives  separate  consideration. 

Caueation. — Sometimes   a   blow  or  other   injury 

lis  made  to  account  for    the    disease,  but  most  fi'o- 

j^ently  no  such  cause  can  be  assigned.    It  is  probably 

IwayH  septic  in  immediate  origin.    This  septiciam  may 

from  general   causes,  or   locally,  from  lymphatic 

carried  from  a  sore  to  the  bony  maiTow.     It 

is  found  almost   exclusively  in    childreu    or    young 

infants,  and  usually  in  such  as  are  in  feeble  general 

health. 

Pathology. — Its  pathology  is  probably  identical 
with  ordinary  septic  osteo-myelitia  It  is  peculiar  in 
this,  that  the  iiiUammation  is  most  active  and  most 
destructive  where  histological  activity  is  greatest, 
namely,  in  the  parts  close  to  the  epiphysial  cartilage. 
Suppurative  inSammation  in  the  mariuw  of  this  ■ 
mgion  causes  a  rapid  disintegration  of  the  cartilage, 
with  consequent  disjunction  of  the  epiphysis  froia  • 
the  shaft.     The  end  of  the  shaft  is  suiTounded  v 

and    d6bris    of    medullary    tissue,    which    may 
ie  ita  way  into  the  contiguous  joint,  or  through 
|ithe    skin,  or  in  both  directions.      That  the  focus  of  | 
J  inflammation  is  in  the  active  tissue,  abutting  on    . 
I  the  epiphysial  cartilage,  there  need  be  no  dispute ;  that    | 
(  it  starLs  in  the  cartilage  itaeif,  or  io  the  epiphysis, 
Iniaintained  by  some  surgeons,  is  eiceediiigj.'i  d<ivAiyis!i.  J 
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Syimptoms.  —  Afl    already   stated,    the   diseasp  U    ' 
found  in   unhealthy   tliildren  during    the    first   few 
months  of  existence.     It  is  situated  most  frequently 
in  the  femur  at  the  hip  joint,  and  with  diminishing   \ 
frequency  at  the  knee  joint,  the  shoulder,  the  elbow,  J 
and  the  ankle.     Locjtlty  it  presents  the  ordinary  signftJ 
of  an  acute  inflammation  rapidly  going  on  to  suppursr  | 
tion,  and  at  a  very  early  stage  affecting  the  joint.  ] 
-The  child  ia  evidently  seriously  ill  with  high  fever,    , 
and  great  depression  of  the  vital  powei-a.     When  the 
disease  has  ezintcd  for  a  few  days,  grating  on  move- 
ment with    perhaps    undue    mobility,  marking   dis-  ^ 
junction  of  the  epiphysis,  will  probably  be  found,    Tha .  J 
disease  rapidly  progresses,    and  may  be  fatal  within  J 
two  or  three  days.     In  cases  that  are  not  rapidly  \ 
fatal  abscesses  form  and  burst,  and  recovery  may  take 
place  after  a  tedious  illness.     The  bone  may  become 
united,  though  its  future  growth  is  stunted.     As  the 
joint  ia  implicated  at  a  very  early  sla^e  of  the  disease, 
it  is  easy  to  mistake  it  for  a  pure  joint  affection  ;  in- 
deed, it  is  frequently  described  among  diseases  of  joints. 

Treatment. — To  support  the  child's  strength  and 
to  provide  free  exit  for  the  pua  are  the  leading  indi- 
cations  for  treatment.  E:irly  and  fi-ee  incisions,  with 
sufficient  drainage  and  antiseptic  di-esaings,  give  thfl 
best  chance  of  ciivo.  Indeed,  with  such  treatment,  it 
is  surprising  to  find  how  great  the  recuperative  power 
sometimes  ia.  The  disjoined  fragment  unites  firmly 
to  the  shaft,  the  inflammation  in  the  joint  subsides, 
and  the  articulation  may  be  left  witli  free  movement. 
If,  after  such  treatmeut,  signs  of  improvement  are  not 
apparent,  amputation  above  the  disease  is  the  only 
resource  left. 

Wecrosis.— By  necrosis  of  bone  ia  understood  a 
death  of  the  whole  or  some  part  of  the  bone  without 
marked  alteration  in  its  structure,  and  following  one 
or  other  of  the  varieties  of  acute  inflammation. 


Causation- — The  immediate  ( 

Soppage  of  the  circulation, 

■  through   the    vessels 

torn    hy    injury,    or 

a  their  Incoming  blocked 

a  a  result  of  the  iuGamma- 

'  process.      The   remote 

_        Ks  are  those  of  the  form 

of  inflamniatioii  which  gave 

rise  to  it    An  acute  form  of 

necrosis  is  liable  to   foUow 

any    of   tbe   specific   feiers, 

Mflpecially      scai  let       fever , 

ucrofula  and  syphilis  piedis 

to    the    more    chronic 

Among  local  causes. 

Injuries,  as  blows,  wounds, 

amputations,    hold    the 

rat  place.    A  peculiar  form 

F  necrosis  in  the  lower  jaw 

B  found  among  workers  in 

loaphorus.     In  old  people 

B  variety,  analogous  to  sciule 

pngrene  of  the  soft  tii^sues, 

md  known  as  senile  necrosis, 

Pathology, — Necrosis  has 
slreody  been  mentioned  as  a 
possible  termination  of  the 
three  leading  varieties  of 
inflammation  in  hone,  j, 
Generally  speaking  the  va- 
riety of  necrosis  is  deter- 
mined by  the  nature  of  the 
inflammation.  Thus  perios- 
titis, as  a  rule,  causes  a 
■uperficial   necrosis  of  the   outer   layei-a  oi  ' 
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bone  {peripheral  necrosis) ;  OBteitia  most  frequently  1 
results  in  death  of  &  portion  of  the  cancellous  or  J 
compact  tissue  (eent/ral  iw.croBiB) ;  while  endoateitis,  if  I 
acute,  causes  death  of  the  whole  shaft  {total  necrosis).     I 

In  eveiy  case  the  immediate  cause  of  necrosis  is  1 
thromhosis  in  the  blood-vessels,  induced  either  by  1 
injury  or  inflammation.  The  piece  of  dead  bone  thus  j 
cut  off  from  ita  vital  connections  is  essentially  a  J 
foreign  body,  and  acts  as  an  irritant  upon  the  i 
rounding  tissues,  causing  the  formation  of  an  absa 
The  suppurative  process  thus  set  up,  with  the  con-  J 
comitant  separation  and  disintegration  or  extrusion  I 
of  the  bone,  along  with  certain  conservative  processes  1 
in  the  outlying  tissues,  constitute  the  chief  features  of  i 
the  disease. 

In    detail    the  pathological   process  is   as   follows. 
The  outlines  of  the  dead  bone  are  marked  off  by  a 
limiting    area   of    thrombosis   in  the    living    tissue. 
Behind,    up    to,  and  in   this    thrombotic   area,   the    i 
ordinary  process  of  rarefying  osteitis   is  set   up.      The    ] 
inflammation  is  moat  active  in  the  immediate  proxi- 
wity  of  the  dead  bone,  and  here  the  rarefaction  soon    | 
proceeds    to   complete  absorption,   thus   setting    the    , 
dead  bone  free  from   the  living.     The  graniilationft    . 
which  sprout  from  the  rarefied  bone  now  act  upon  the 
dead  hone  aa  well,  causing  ita  absorption  or,  rather,'  1 
disintegration.     The  gap,  gradually  increased  between  ' 
the   living   and  the   dead  and  now   loosened  bone,  iS'    ' 
occupied   by  granulation   tissue,    bony   detritus,    and    ] 
pus.  J 

Concomitantly  there  goes  on  a  conservative  de*  ■ 
velopment  of  new  bone.  This  takes  place  in  thrffl 
periosteum,  in  the  granulation  tissue  which  occupievfl 
tlie  medullary  canal,  and  in  the  rarefied  compact  bons^ 
which  lies  around.  The  periosteum  in  such  a  case 
will  have  been  stripped  from  the  bone  and  elevated 
ty-  tie  burrowing  pus,  so  that  there  is  always  a  little 


s  between  tlie  periosteal  new  Ijone  and  the  dead 
f  Jwrtion.  The  new  growth  stiirts  in  the  pericisteiim, 
1  covering  the  living  bone  at  some  distance  from  tha 


Kb  iff.— DIagtai 
Ths  dri-'- 
thayagh 


line  of  necrosis,  and  in  the  course  of  time,  witli  the 
exeeption  of  aonie  openings  through  which  piia  is 
diAoharged,  completely  enHheathstheloOBeaediiftiHErfiRA. 
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bone  or  sequestrum,  as  it  is  called.  In  tLe  grvmiilflii^ 
tion  tissue  which,  replaces  the  medulla  in  the  hollow 
of  the  shaft  new  booe  is  also  developed,  which  muB 
not  only  completely  plug  the  opening,  but  extenm 
along  the  cavity  in  the  necrosed  bone  till  the  enda 
meet,  forming  an  internal  callua  which  ia  coverecD 
by  the  dead  bone  as  a,  sort  of  ferrule.  The  nein 
ljo[>y  growth  in  the  Burrountling  compact  bon%j 
thinned  by  rarefying  osteitis,  is  of  the  nature  of  anJ 
osteo-plastic  osteitis  filling  up  enlarged  cavities  rather' 
than  increasing  general  bulk. 

The  changes  may  be  seen  from  a  study  of  the  ao- 
oompanying  diagram  (Fig.  27).  It  will  be  noticed  that 
the  dead  bone  lies  bathed  in  pus,  in  an  absceBs  cavity 
which  is  lined  by  granulations  mostly  sjjringing  from 
young  areolar  bone.  This  pus,  containing  a  large 
amount  of  bone  salts,  reaches  the  surface  throu^ 
openings  called,  in  the  hone,  cloaca  ;  and,  iu  the  s  " 
tissues,  sinuses  or  fistulte.  The  dead  bone  is  ni 
known  as  a  aegiiestrun),  and  the  process  of  separati 
as  a^olialion.  The  abscess  cavity  may  increase  or 
diminish  in  size  round  the  steadily  diminishing 
sequestrum.  As  a  rule  the  new  bone  grows  in  upon 
the  Bequeatrum  more  slowly  than  the  sequestrum 
diminishes,  so  that  the  longer  the  case  has  lasted,  the 
more  loosely  does  the  sequestnim  lie  in  its  cavity. 
Occasionally,  however,  the  growth  of  new  bone  is  bo 
exuberant  that  the  sequestrum  is  embedded  in  it^  and 
fixed  BO  as  to  become  almost  immovable  {fig.  26). 
Sometimes,  again,  the  cavity  around  the  sequestrniu 
seems  to  enlarge  instead  of  diminishing. 

Symptoms. — The  symptoms  of  necrosis  follow  an 
aggravation  of  the  symptoms  of  the  inflammation 
in  periosteum,  bone,  or  medulla  which  gave  rise  to  it 
The  pain,  fever,  and  swelling  increase  till  evidences  ot 
suppuration  appear  with  formation  of  an  abscea^] 
whitJi  bursts  through  the  skin  if  it  is  not  opened.     Ai 
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bitroduced  through  the  openm°;  so  mctde  HLrlkes 
rapon  bare  compact  bone  of  nonsaJ  density.  The 
Signa  of  acute  inflammation  now  subside,  and  the 
gkibscess  opening  becomes  a  fistula  surrounded  by  red 
mulations,  and  discharging  quantities  of  liquid 
Most  frequently  there  are  two  or  more 
■such  fistulie.  A  probe  introduced  along  one  or  other 
^f  these  openings  strikes  on  the  bare  seqnestrum, 
■which  may  or  may  not  be  loose,  according  to  the 
juration  of  the  cBse. 

N^ecrosis   is  most   liable   to  be  confounded   with 

'■  Caries.     Necrosis  is  distinguished  most  readily  by  the 

hardness  and  smoothness  of  the  bare  bone  struck  by 

the  probe  introduced  through  the  fistula ;  in  caries  the 

bone  is  rough,  and  bo  soft  that  the  probe  may  be 

pushed  through  it.     In  neurosis,  the  granulations,  red 

and  heal  thy -looking,  pout  at  the  openings,    and  the 

Burrounding  skin  is  of  normal  colour  and  consistency  ; 

in  cariea  the  openings  are  smuli,  not  usually  filled  with 

L   gi'anulationa,  and  the  Burroniiding  skin  is  undemiined 

I'and  reddened.      The  discharge   in  necrosis  is  usually 

Pyellow    healthy-looking  pus ;   in    cariea   it  is  watery, 

I  pale,  and  unhealthy.      In  necrosis  tiiere  is  considerable 

thickening,  rough   and  unyielding,  caused   mainly  by 

tlie  periosteal  new  bony  growth ;   iu  caries,  if  there  is 

any  thickening,  it  is  caused  by  cedematons  swelling  of 

the  soft  tissues,  or  by  mere  expansion  of  the  bone, 

^And  is  not  nsuiilly  nodular  on  thO'Surface. 

TreatTHejit.  —  The    indications    in  treatment  are 

)  get  rid   of  the   sequestrum,  and  to   support  the 

mgth  of  the  patient  while  the  tedious  process  of 

Enippuration   is   going  on.     For  the  latUu',  fresh  air 

Vwitfa    out-door    eaistenoe    where    possible,    and    the 

I  swim  inist  ration  of  cod-liver  oil  and  iron  with  plenty  of 

i  food,  are  the  chief  requisites.    Any  constitutional 

ia,  such  as  scrofula  or  syphilis,  must  be  treated 

f  tlieir  pi-oper  remedies. 
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le  treatment  is  simply  removal  of  th^J 
If  the  ilend  bone  is  small  and  aupei-ficial^J 
it   may   escape  througKB 
the   sinus  or  be   simply^ 
lifted    out    of    its    tirf  " 
before    the   eucapsuling 
new  bone  is  developed. 
But   aa    the   nenr    bone 
closes  round  the  sequea-  1 
trum, .  the     chances    tjl^ 
s|)ontaneoiia  removal  di-l 
minish,  and  some  oper^l 
tion  ia  usually  neceasanV 
to  take  it  away  (Fig.  28)t  I 
SequestTotomy,  as  toe  I 
opei-ation  for  removal  rf  I 
a   sequestrum  has  been 
called,    ia    not    usually 
performed  tiU  the  dead 
is  freed  from  the  living 
bone  and  lying  loose  in 
its  bed.     Jn  some  cases 
of    limited    and    super- 
ficial necrosis  the  seques- 
trum   may    be    resuiily 
removed  by  forceps  with 
or  without  a  simple  skin 
In  most  eases. 


how, 

plicated  proceeding,  in- 
volving division  of  the 
new  V«ne,  is  necessary. 

In  an  ordinary  case 
the  operation  ia  as  fol- 
lows :  The  limb  is  ren- 
dered bloodless  by  ele- 
vation or  by  E^march's 
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Biethod,  and  a  rubber  tourniquet  applied.  The 
most  convenient  sinuB  ia  selected,  and  the  under- 
lying cloaca  exposed  by  suitable  incision  through 
tile  soft  part«.  If  the  cloaca  ia  large  enough  to 
,«dmit  of  ita  passage,  the  sequestrum  is  seized  by  a 
i^iecial  forceps  called  necrosis  forceps,  and  removed. 
'&  the  cloaca  is  not  large  enough,  it  is  enlarged  by 
trephine,  and,  at  the  same  time,  the  extrac- 
>n  of  the  sequestrum  may  be  facilitated  by  dividing 
in  the  middle  by  bone  forceps  and  removing  it  in 

The  granulations  lining  the  cavity  from  which 
the  sequestrum  has  been  removed  are  scraped  out, 
and  the  vhole  cavity  swabbed  or  irrigated  with  a 
strong  antiseptic  fluid,  If  there  is  bleeding  the  oavity 
^janst  be  plugged  with  strips  of  boraoic  lint,  or  of  lint 
'  itlod  with  iodoform,  or  some  such  similar  dreas- 
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frequently  happens  in  casps  of  total  necrosis, 
the  new  bone  ia  smaU  in  amount  and  liable  to  become 
fntctored,  a  splint  must  be  applied  and  worn  for  some 
weeks.  In  most  cases  rest  and  elevation  of  the  part 
will  be  advisable,  though  it  will  rarely  be  necessary 
to  confine  the  patient  to  bed. 

In  cases  of  extensive  necrosis  where  septic  absorp- 
tion with  high  fever  are  rapidly  sapping  the  patient's 
health,  and  where  an  immovable  sequestrum  with 
advanced  suppuration  in  the  sofl  parts  render  mere 
Bequestrotomy  an  operation  not  likely  to  be  auccessEul, 
amputation  may  be  called  for.  Accidental  injury  to 
vessels  or  other  structures  by  an  extended  sequestrum 
may  be  a  reason  for  amputation. 

Quiet  nccl'OstSi  or  necrosis  without  suppura- 
tion, is  the  name  given  to  a  foim  of  necrosis  in  which 
the  signs  of  inflammation  are  slight  or  absent,  and  the 
sequestrum  either  disappears  or  is  encapsuled  without 
tiie  formation  of  an  abscess  which  opens  externally. 
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The   (lead  bone   ia   passively  tolerated  or  quietly  i 
moved    witliout    any  externa!    signs.      This  form  of 
necrosis  is  very  mre. 

Phospborus  necrosis  of  the  jaws  is  a  pecu- 
liar form  of  necrosis  which  attacks  the  jawa  of  workers 
in  phosphorus.  The  immediate  cause  ia  aiippoaed  to 
be  the  action  of  phosphorous  acid  on  bone  that  abuts 
on  carious  teeth.  An  osteitis  is  thus  set  up  wliich 
spreads  outwards  under  the  peiiosteum,  and,  becom- 
ing suppurative,  elevates  that  tissue  from  the  bone, 
thus  causing  its  death.  In  this,  as  in  other  forms  of 
necrosis  of  the  jaws,  there  is  always  an  excessive 
development  o£  new  bone  around  the  sequestrum, 
rendering  the  process  of  cure  tedious  and  difhcvdt. 

Care  in  aceing  to  the  clRansing  of  the  teeth,  and 
the  use  of  the  red  amoiphous  phosphorus  instead  of 
the  yellow  variety,  have  been  found  to  diminish  the 
susceptibility  to  the  disease. 

DiBEAHKa  OF  Nutrition. 
A  small  and  comparatively  unimportant  class  of 
diseases  of  bone,  depending  neither  on  actual  inflam- 
mation nor  on  specific  constitutional  dyacrasia,  are 
described  as  diseases  of  nutrition.  They  may  be  sub- 
divided into  hypertrophic  and  atrophic  varieties, 

DiBEAaKs  or  Nutrition  attended  with 
Hypertrophy. 
Simple  hyperlrophy  of  bone. — Most  cases 
of  enlargement  of  bone  oiiginate  in  inflammation 
from  injury.  Examples  of  simple  OTergrowth  are 
boat  seen  in  cases  where  the  ordinary  pressure  to 
which  a  long  bone  is  exposed  has  been  removed.  The 
general  increase  in  length  which  frequently  occtu-s 
wheu  a  young  person  is  confined  to  bed  for  a  time 
is  an  example  of  this  sort.  Another  example  may 
of   length   which  a   radius. 
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I  cliBlocated  a.t  its  upper  extremity  and  unreduced,  may 
P  undergo.  In  the  rare  cases  of  simple  overgrowth  of 
\  ijme  or  more  fingers  or  toes,  or  even  of  a  whole  limb, 
(Jie  bone  simply  participates  in  the  general  hyper- 
trophy. It  is  doubtful  if  the  enlargement  which 
follows  rickets  is  to  be  regarded  as  simple  hyper- 
trophy. 

-Osteitis    dcfurmans  (Paget). — This  is  a  rare 

Briid  extraordinary  affection    of    the    bona.'i,  probably 

inflammatory,   attended   with    increase    of    bulk    and 

frequently  with  distortion  of  ahapa      It  occurs  speci- 

ally  in  persons  after  the  prime  of  hfe,  is  accompanied 

I  with  considerable  pain,   and   usually   attacks   several 

Ibones  simultaneously  or  in  succession.      No  specific 

F  (AobBxia  has  been  found  associated  with  the  disease, 

'   and,  though  it  may  last  over  a  number  of  years,  it  may 

produce  little  or  no  impairment  of  health.     Locally 

the  bone  is  enlar^d  in  al!  its  dimensions,  rarefied  ia 

its  compact  portions,  and  thickened  and  i 

under  the  periosteum.     The  clinical  features  a 

gtttion  of  the  limbs  from   the  bony  overgrowth,  and 

distortion  in  the  shape  of  the  spine,  pelvis,  skull  and 

thorax,  as  well  as   of   the   Kmbs,  from  the  weakness 

caused  by  rarefaction. 

No  treatment  has  been  found  of  benefit.  The 
disease,  after  continuing  for  years,  may  become  spon- 
taneously arrested,  leaving  the  bones  increased  in 
bulk  and  in  density.  In  a  few  cases  maliguant 
growths  have  appeared  in  the  hypertrophied  bonus. 

Leontlasis  ossea  (Virchow). — This  is  a  curious 
disease  limited  to  the  bones  of  the  skull  and  face, 
and  marked  by  an  increase  in  their  thickness,  so  great 
that  the  patient  is  usually  killed  by  compression  of 
the  brain  or  blocking  of  the  nose  and  pharynx.  The 
ItOondition  seems  to  be  an  enormous  ovei^rowtfa,  with 
loreased  sponginess  of  the  dipliie.  It  always  com- 
'  1  early  life.  Billroth  speaks  of  a.  «.^b£^i»x 
/— 21 
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affection  found  in  the  flat  hones  generally,  and  lik£^ 
it  to  elej;tbantiasis  of  the  skin.  The  cause  is  unknown, 
and  all  treatment  has  been  inetfectuaL 

Diseases  of  Nutrition  attended  with  Atrophy. 

Simple  atrophyi— Any  diminution  of  nutritive 
supply  may  be  followed  by  simple  atrophyof  bone. 
In  old  age  thimiing  of  the  compact  bone  and  rarefac- 
tion of  the  oanceDous  portions  takes  place  in  the  bones 
generally,  rendering  them  liable  in  favourable  locali- 
ties, such  as  the  neck  of  the  femur,  to  fracture  from 
slight  causes.  Interference  with  the  blood  supply,  as 
in  cases  of  fmcture  where  the  medullary  artery  is  torn 
through ;  destructive  inflammation  of  the  epiphysial 
cartilage  in  young  growing  bones ;  diminution  of 
function,  as  in  anchylosis  of  the  elbow,  and  all  such 
influences,  are  followed  by  bony  wasting. 

Fatty  atrophy, — In  all  caaes  of  atrophy  of  bone 
yellow  marrow  more  or  less  completely  replaces  red 
marrow.  In  health,  where  there  is  no  cancellous 
tissue,  as  in  the  centre  of  a  developed  long  bone, 
the  mari-ow  is  almost  pure  fat.  It  is  the  same  in 
disease  ;  as  the  cancellous  bone  disappears  the  marrow 
in  its  meshes  T>ecomes  fatty.  This  condition  is  specially 
Been  in  the  long  bones  around  joints  that  have  beeix 
long  inflamed  and  out  of  use.  In  such  cases  the 
red  marrow  may  have  completely  disappeared,  its 
place  being  taken  by  a  tissue  that  is  little  more  than 
fat ;  the  compact  bone  is  reduced  to  a  mere  shell, 
and  the  cancellous  Imne  is  a  delicate  and  friable  tissue 
that  can  be  out  with  the  knife  and  Crushed  between 
the  tingefe.  Tlie  condition  is  seen  in  its  most  typic&l 
form  in  th^  bones  of  the  thigh  and  leg  after  long- 
standing sti'umoUK  disease  of  the  knee  jointi 

Fra^iitas  ossiuiDi — Though  this  term  is  applij 
cable  to  sevei^l  conditions  associated  with  diminished 
strength  of  bona  causing  a  tendency  to  fracture  on 
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Blight  provocation,  it  has  also  a  special  signiiicanct 
applied  to  cliildren.  A  child  m&j  occasionally  be 
found  who  taa  suffered  fracture  of  almost  every  bone 
in  the  limbs  aud  not  a  few  of  the  body  before  it  has 
reached  the  tenth  year.  Running  on  a  stone  pave- 
ment, playing  leap-frog,  striking  a  smart  blow,  have 
been  known  h>  cause  fracture  in  such  cases.  Some  of 
the  bones  may  have  been  broken  several  times  iu  suc- 
cession, uniting  in  the  ordinary  way  and  with  average 
rapidity.  No  cause  has  been  discovered  beyond  an 
excessive  tenuity,  with  perhaps  increase  of  density  in 
the  bony  tissues.  The  children  are  usually  fragile, 
but  not  diseased, 

A  brittienesB  of  bones  may  be  caused  by  various 
diseases,  such  as  aneurism  of  bone,  new  growths,  ne- 
crosis, osteo-malacia,  and  atrophy. 


CoNSTiTUTioKAL  Diseases  c 


"Under  this  heading  are  described  a  numl^r  of  aS'ec- 
tiotts  of  bone  which  are  associatetl  with  definite  and 
palpable  constitutional  disease,  and  which  may  appear 
in  any  or  every  bone  of  the  body.  They  are  scrofula, 
with  its  ally  tubercle,  syphilis  and  osteomalacia.. 

Scrofula  and  tubercle  In  bone. — The  relHr 
tions  of  scrofula  to  tubercle  cannot  here  be  discussed. 
The  want  of  definiteneas  which  for  years  has  attached 
to  the  meaning  of  these  terms  is  seen,  perhaps,  at  ita 
irorst  in  diseases  of  bones.  At  present  the  tendency 
U  to  consider  them  pathologically  identical,  giving 
them  the  same  causation  (the  bacillus  tuberculosis), 
aud  combining  the  wide  clinical  divei^ncies  in  the 
assumption  that  they  are  different  stages  in  the  same 
afl'ection.   {See  Arts,  on  Scrofula  und  Disease  of  Joints.) 

From    a    purely   clinical    point    of   view   we    can 
distinguish  at   lea^t   three   forms   of  dis<:ase  of   bone, 
^rofuloUB  or  tubercular,  as  we  may  prefer  to   i 
them  which  may  be  described  undoi-  thk  IvcaA.  Tos 
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are  the  miliary  tubercle ;  the  mass  of  degenerate  chee 
material   often  described  as    caaeating  tubercle  ; 
that  form   of  low  rarefying  osteitis  usually  describfl 
as  acrofuloua  caries. 

The  miliary  tubercle  or  nodule  occurs 
marrow  lying  in  cancellous  bone,  either  as  a  part  of 
general  miliary  tuberculosis  or  as  started  by  local 
infection  from  a  mass  of  caseating  inSammateiy  ma- 
terial. As  met  with  here,  its  structure  and  behaviour 
are  the  same  as  elsewhere.  As  a  part  of  general 
miliary  tuberculosis  it  is  a  fatal  disease ;  as  origi- 
nating in  infection  from  caseous  products  it  may  be 
either  the  forerimner  of  general  tuberculosis  or  the 
indication  of  adranciug  and  grave  local  disease  in  the 

The  mass  of  degenerate  imflammatery  material, 
known  as  caseating  tubercle,  is  also  chiefly  met  with. 
in  the  cancellous  ends  of  the  long  bones.  In  structure 
and  behaviour,  as  well,  in  all  probability,  as  in 
pathological  origin,  such  masses  are  closely  allied  to 
those  met  with  in  scrofulous  lymphatic  glands.  They 
may  exist  for  prolonged  periods,  pi-oduoing  but  few 
symptoms,  and  any  change  that  they  undergo  is  likely 
to  be  further  retrogressive.  The  importance  of  such 
collections  is  enhanced  from  their  proximity  to  joints, 
and  their  tendency  to  implicate  these  in  their  de- 
generate changes.  Such  masses  contain  in  their 
substance  little  or  no  bony  tissue.  The  osteitis  which 
preceded  it  will  have  greatly  thinned,  or  completely 
destroyed  the  cancellated  trabecules, 

The  beat  known  and  by  far  the  most  important 
form  of  scrofulous  bone  disease  is  the  variety  of  caries 
to  which  it  gives  its  name.  Indeed,  most  examples 
of  caries  own.  scrofula  as  a  predisposing  cause,  Bona 
of  tlie  bones  ai*e  free  from  it,  thougli  it  has  decided  J 
predilections  for  certain  sit«s.  It  is  found  i 
h-eqnea'^y  in  the  bones  of  the  hands  and  feet,  in 
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Le  vertebne,  and  in  the  cancellous  ends  of  the 

long  bones.     As  caries  of  the  carpus  and  the  tarsus 

among  the  young  of  the  poorer  classes,  it  is,  perhaps, 

the  most  common  of  all  diseases  of  bone,  running  a 

Tery  slow  course,  attacking  one  bone  after  the  other, 

rarely   capable    of  cure,  and    ultimately  demanding 

amputation.      As  "  strumous  dactylitis  "  in  children, 

,  it  attacks   the   long   bones   of  the   hands  and  feet, 

w  expanding    the    compact    shell,    and     transforming 

\  the   medullary    contents   into   fungating  granulation 

I  material.     Attacking  the  bodies  of  the  vertebraa,  it  is 

E  well  known  as  Pott's  disease,  or  angular  curvature  of 

I'i^e  spine.     In  the  ends  of  the  long  bones  it  has  a 

\  special  importance,  as  being  a  frequent  cause  of  ons 

\  of  the  most  intractable  forma  of  chronic  joint  disease. 

In  these  instances  the  affection  lies  in  the  medullary 

\  oavity.      Sometimes,  however,  it  appears  under  the 

I  periosteum  as  a  "  strumous  node,"  producing  an  abseesa 

I  and  superficial  caries. 

Sym.j>twn».  —  The  symptoms  of  simple  miliary 
I  -tubercle  in  bone  are  those  of  geneial  miliary  tuber- 
I  cnlosis,  A  number  of  miliary  nodules  around  B 
caseating  focus  produce  no  symptoms  beyond  its 
cause.  A  mass  of  tubercular  caseated  material 
usually  produces  slight  or  no  symptoms  till  it  breaks 
up  and  suppurates,  when  the  symptoms  are  simply 

^^lOse  of  scrofulous  caries. 
In  scrofulous  caries  the  onset  is  uncertain  and  the 
In-ogress  slow.  Otherwise,  the  symptoms  are  simply 
tiiose  of  ordinary  caries,  already  described,  plus  the 
Bigns  of  the  scrofulous  diathesis.  In  strumous 
dactylitis  the  disease  is  somewhat  peculiar  in  causing 
eicpansiona  of  the  bony  shell,  forming  a  chronic 
abscess  within  the  bone,  which,  even  after  an  exit  for  ita 
L.contents  has  been  provided,  may  continue  to  discharge 
I'jndeSnitoly.  Elsewhere  perfora^on  of  the  compact  bone 
*Uy  tiies  place  before  expanaion.  \&  ■^cK^'iSi«i, 


I 
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Treatment.  —  Constitutionally   the  scrofulous  t 
ment  is  treated  bj  the  ordinaiy  remedies.      Locallj) 
before  suppuration  has  commenced,  counter-irritatu 
by  blisters  or  the  actual  cautery,  the  application  { 
Scott's  dressing,  or  the  oleate  of  mercury,  with  e" 
compression  by  rubber  bandage,  have  been  of  benefit^'l 
Most  freijuently,  however,  suppuration  takes  plac 
and  our  efforts  are  then  directed  to  the  removal  4 
the   fungating  granulations   with  the    cario 
after  the  laanner  above  described.      In  disease  of  t 
tarsus  or  carpus,  excision  or  amputation  is 
necessary.       In    strumous    dactylitis    amputation  1 
usually  performed ;    but   if  a  good   portion  of  tblj 
espiinded  bony  sbeH  ia   removed,  with   the   attach 
akin,    and    the    cavity   dressed    from   the   bottom   I 
some  stimulating  antiseptic  material,  cure  may  be  g 
without  amputation.      In  every  case,  before  perforatioii  \ 
has  taken  place,  Idsteriam  in  all  it?  details  will  b^J 
attended  with  the  best  results. 

SfplilliUc  disCHses  of  boue.  —  Syplulit 
diseases  of  boue  may  be  considered  under  two  heaii 
as  they  originate  (1)  from  acquired  syphilta,  or  (9 
irom  congenital  ayphilia.     {See  Art.  on  Syphilis.) 

Osseous  lesiops  In  acquired  s]i>'>lll8. — 
These  occur  as  periosteal  inflammations,  frequently 
resulting  in  caries  and  necrosis,  and  as  chronic  oateitia 
producing  general  thickening.  They  are  recognised 
aa  tertiary  manifestations. 

Pathology.  —  Syphilitic  bony  disenae  is  most 
frequently  met  with  as  localised  collections  of  small- 
celled  indammatory  material  between  the  ]>erioBteum 
and  compact  bone.  Such  collections  may  be  regarded 
as  gummatous  tumours.  They  elevate  the  periosteum, 
forming  hard,  rounded  elevations,  and  are  known  as 
ptrioateal  nodes.  Under  appi'opriate  treatmeut  these 
nodes  may  disappear,  but  frequently  they  go  on 
increasing  in  size  ;  the  lowly  organised  inflammatory 
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naterial  breaks  down  and  suppurates,  forming  a 
gummatoua  ulcer  with  sluggish  granulations,  which 
estend  some  way  into   the  bone,   rarefying   and   dia- 

K  integrating  it.  This  is  Byphilitic  carUg.  In  bones 
which  depend  mainly  upon  the  pei-iosteum  for  their 
blood  supply,  as  the  flat  bones  of  the  skull  or  face, 
■QCh  elevation  of  the  periosteum  by  gummatous 
material  may  kill  the  bone  by  deprivation  of  nourish- 
meot,  and  the  result  is  syphilitic  iiecrosia.  The  least 
common  form  of  syphilitic  bony  disease  is  where  there 
is  a  general  low  form  of  diffuse  inflammation,  resulting 
jn  a  hypertrophic  thickening  of  the  mass.  This  is 
Asoown  as  ayphitilia  osteitis  or  acleroms. 
Sym/ploma. — In  addition  to  the  ordinary  history 
t)f  Byphilitic  infection,  certain  local  peculiarities 
BDggest  the  specific  origin  of  these  complaints.  The 
periostitic  node  is  found  most  frequently  on  the  tibia, 
the  ulna,  and  the  claviclej  and  appears  under  the  skin 
I  bard,  rounded,  and  tender  swelling.  Pain  is 
'  almost  uniformly  worst  at  night.  If  the  swelling 
I  increases  nrnch  in  size  and  Is  afaont  to  supptua,te,  it 
I  extends  chiefly  at  the  margins,  leaving  a  soft,  often 
depressed,  area  in  the  centime  covered  with  purple 
congested  skin.  When  the  skin  breaks,  the  unhealthy 
granulations  lie  in  a  bed  of  carious  bone,  which  is 
diagnosed  in  the  ordinary  way.  On  the  skuU,  and 
especially  on  the  forehead,  syphilitic  bony  disease 
,  manifests  itself  naually  as  small  areas  of  necrosis, 
i  leaving,  when  the  dead  bone  is  removed,  similar 
'  punched-out  ulcers,  which  extend  through  the  outer 
table,  and  frequently  the  inner  table  as  well.  In  the 
neighbourhood  of  such  ulcers  that  have  been  of  any 
duration,  there  is  uaaaliy  some  considerable  amount 
bony  tliickening.  The  middle  line  of  the  hard 
date  is  frequently  aflected,  causing  the  formation  (  ' 
1  opening 
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involFtjcI.      Nodes  may  grow  inwards  on  lie  brain,  ' 
producing  cerebral  symptoms.     In  sypliilitic  sclerogia, 
which  by  preference  aifecta  the  long  bones,  shifting 
pains,  with  diffuse  thickening,  are  the  only  local  signs. 

In  suppurative    syphilitic  bone  disease    the  dis- 
charges are  usitally  fietid  and  the  wounds  foul  and  I 
unhealthy.     In  necrosis  of  the  bones  of  the  face  tha  ' 
fcetor  is  met  with  at  ite  worst. 

TreaCnient. — The  treatment  proper  to  the  consti-  I 
tutiouaJ   disease   is   to   be  fully   and   system titically   [ 
carried   out.       Till  the   constitutioniil    treatment  haa   • 
had  a  fair  trial,   no    opei-ative  treatment  is  to   be  J 
instituted.      Not    only   nodes,  but    even    coUectiona    ] 
of     semipurulent   material     may    melt    away 
the  administration     of    iodide    of  potassium,  or  mer- 
cury, or  both  combined  or  alternated.      If  an  absceSB 
must  be    evacuated,  it  must    be    done  through   as 
small  an  opening  as  possible,  as  thei*e  is  a  tendency 
for  large  sluggish  sores  to  follow  injury  to  the  skin. 
Local  measures  for  the  removal  of  carious  or  necrosed 
bone  need  not  be  carried  out  with  so  much  energy  in 
syphilitic  as  in  strumous  disease.     For  the  dressing  of 
the  open   sores  nothing    is    better    than    iodoform. 
Surgical  cleanliness  in  its  most  perfect  form  must  be 
minutely  observed. 

Osseous  lesions  In  congenital  syphilis. — 
These    are   met   with   chiefly    in   two  forms  :    (1)  aa 
atrophic    changes    ia    the   bones   generally,   and  in  , 
special    situations ;     (2)   as     hypertrophic     growths  \ 
(nodes  or  osteophytes)  in  various  situations,  but  mora  ^ 
especially  in  the  skull. 

Atrophic  cbang'es  in  congenital  sypblllsf 
are  found  most  frequently  in  the  bones  of  the  skul 
in  the  long  bones,  and  in  the  teeth. 

In    t/te   skull    the    disease    allows    itself    in    very  "1 
young  childJ-en  as  a  wasting  of  the  bones  at  the  sites  at 
decubitus,  that  is  to  say,  behind  the  eminence  of  the 
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parietal  bone,  in  the  occipital  bone,  and  in  the 
BqnaiDons  portion  of  the  temporal.  The  bone  is  eitlier 
much  thinned,  so  as  to  become  like  parchment,  or  is 
transformed  into  a  gelatinous  material,  in  which  no 
bony  tissue  can  be  felt.  This  condition  is  known  as 
cranio-tabes.      {See  Art.  on  Syphilis.) 

In  the  long  hones  the  clianges  appear  usually  in 
the  neighbourhood  of  the  epiphysial  cartilage,  and 
consist  mainly  in  an  excessive  deposit  of  lime  salts  in 
the  cartilaginous  matrix,  along  with  on  overgrowth  of 
the  young  medullary  tissue,  which  absorbs  and  replaces 
the  bone.  Tho  bone  is  thus  mode  at  once  brittle  and 
Hoft,  liable  to  bend  in  bulk  or  to  break  in  portions. 
It  BometimeB  results  in  suppuration.  When  the 
disease  is  at  ita  height  the  infant  will  not  move  the 
limb  :  it  aeems  to  hang  paralysed  and  inert,  and  this 
appearance,  with  the  wasting  of  muscle  that  always 
aupervenes,  has  given  to  the  condition  the  name  of' 
ayphUitic  pseado-paralysU. 

In  the  teeth  the  condition  is  that  first  described  by 
and  named  after  Mr.  Jonathan  Hutchinson.  It  is  a 
pegging  and  notching  of  the  permanent  upper  central 
incisors.  The  teeth  are  too  small  for  tho  spaces  they 
have  to  fill ;  they  tend  to  become  pointed,  then  cutting 
edges  are  hollowed  out  and  crescentio,  or  notched  and 
tubereulated.  The  lateral  incisors  are  sometimes 
pegged  also,  and  the  canines  are  often  too  pointed. 
The  cause  is  probably  an  old  stomatitis  inteifering 
■with  the  development  of  the  tooth  bulbs.  (iS'ee  Ai-t.  on 
Syphilis.) 

Hypertrophic  changes  in  congcnilal  sy- 
philis are  met  with  as  localised  subperiosteal  develop- 
ments of  porous  bone  in  the  bones  of  the  skull  and  in 
some  of  the  long  hones. 

In  Uis  gkuU  they  arc  known  as  Parrot's  nodes  or  osteo- 
phytes. They  appear  as  broad  flattene^l  bosses,  usuiiUy 
four  in  number,  upon  the  four  bones  that  a^wtwMji.'^MW^ 
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anterior  fontanelle,  but  are  fnuad  also  skirting  the  sagit-  I 
tal  and  coronal  siitui'es.    They  are  compoaed  of  spongy  J 
vascular  bone  with  wide  spaces.     Such  growths  vsa-y   ] 
attain  to  conRidcrable  tliickness,  as  much  as  half  a 
inch ;  and  they  may  extend  laterally  so  as  to  caui 
premature  closure  of  the  sutures.     They  very  rarely    , 
break    down  and  suppurate.      They  nearly   always 
appear  between  the  sLsth  and  the  twelfth  months. 

In  the  long  boneg  such  nodes  are  usually  found  on 
the  tibia  or  the  humerus,  appearing  at  about  the  sams 
age  and  following  the  same  course.     Their  site  is  near 
the  epiphyses,  and  moat  frequently  in  the  neighbour*    ■ 
hood  of  the  knee  and  elbow  joints. 

The  treatment  of  the  osseous  lesions  of  congenital 
syphilis  is  simply  that  of  the  constitutional  disease. 
Local  measures  are  not  called  for. 

mollities  osslnm;  osteo-malacla ;  mala." 
cosieou,  —  This  is  a  constitutional  disease  charac- 
terised by  a  general  softening  of  the  osseoiia  tiaaue, 
rendering  it  liable  to  be  bent  or  broken. 

Causation.  —  Almost  nothing  is  known  of  the 
origin  of  this  i-are  and  extraordinary  disease.  In  some 
few  cases  it  is  inherited.  It  ia  twelve  times  more 
frequent  in  females  than  in  males,  and  among  femaloa 
more  than  two-thirds  of  the  cases  appear  during  the 
child-bearing  period.  Most  usually  it  occurs  during 
and  after  adult  life  ;  but  it  has  been  met  with  at,  and 

n  before,  puberty.  Theories  as  to  ita  being  caused 
by  a  dissolving  action  of  carbonic  acid  or  lactic  acid 
want  confirmation. 

Patlmlogy. — The  essential  features  of  the  disease 
are,  replacement  of  the  mediillury  tissue  by  a  dark-red 
gromous  semifluid  material,  and  rarefaction  and 
absorption  of  bone.  The  disease  advances  centrifu- 
gally,  beginning  usually  in  the  yellow  maritiw,  and 
extending  upwards  and  downwards  into  tlie  red 
lie  cancellous  bone,  and  outwards  into  the 
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compact  tissue.     Rarely,  however,  does  it  attack  tbe 
■ubperiosteal  outer  lamellte ;  in  tbe  most  advanced 
CEtses,  wliere  the  gi'eater  part  of  tbe  bone  may  have  com- 
pletely disappeared,  there  nearly    always  remains  & 
L  thia  shell  of  comparatively  healthy  material   which 
I' maintains  tbe  shape  of  the  original  bone.     Into  the 
f  .substance  of  this  pulpy,  vascular  material  hoemorTbagea 
I  frequently  take  place,  and  email  cystic  cavities  with 
]  fluid  contents  and  well-defined  walls  are  often  foiined. 
The  salts  are  dissolved  out  as  if  by  an  acid,  leaving 
[  ft  layer  or  zone  of  animal  substance,  which  in  its  turn 
1  is  broken  up  and  difiuaed  in  the  new  growth. 

Symptmna.  —  In  the  early   stages  the  symptoms 
I  'wiU  be  little  more  than  obscure,  shifting  pains  in  the 
f 'bone  often  dei^cribed  as  rheumatic.     No  other  sign  of 
I  disease  beyond,  perhaps,  general  malaise    and    ema- 
f  cialion,    may  appear,  till  a  spontaneous  fracture  or 
1  bending  of  bone  takes  place.     An  esamination  of  the 
I  Brine,  revealing  tbe   presence  of   an  excesa  of  phos- 
I  phates  with  lactic  acid,  will  now  suggest  a  diagnosis, 
I  which  will  probably  soon  be  confirmed  by  the  ocour- 
I  TOnce  of   other  fractures  and   distortions.      On  tbe 
I    lightest  provocations  any  of  the  long  bones  may  bend 
or  break,  and  the  chest,  pelvis,  and  spine  may  be  dis- 
torted by  tbe  normal  presatire  they  have  to  bear.     In 
the  pelvis  the  deformity,  consisting  of  a  diminution  of 
the  oblique  diameters  from  pressure  inwards  by  the 
I  heads  of  the  femora,  is  a  frequent  cause  of  difficult 
I  pai-turition,  occasionally  necessitating  operative  inter- 
'  ■  ference.     The  softened  ribs  may  permit  the  chest  to 
collapse,   and  the  patient   may    die    from    physical 
inability  to  breathe.     In  the  worst  cases  tbe  most 
extraordinary   appearances  may  be  produced  from  the 
exaggerated  distortions. 

A  few  cases  recover  j  some  live  to  a  good  old  ago 
while  the  disease  continues  ;  moat,  however,  are  fatal. 
TrealTiieiiU.  —  No  treatment   specially   aioiftil   lafc j 
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the   pathological   condition  has  been    found    of   the 
slightest   avail.      Treating    symptoms  we    may   giye 
tonics  and  plenty  of  nsurishment  to  maintain   the    i 
strength,  with  opium  to  relieve  pain  ;  while  to  prevent    i 
fracturoa  and  avoid  distortion  we  may  enjoin  rest  in 
tiie  recumbent  position. 


TuHouES  OP  Bone, 
FriniEirf^  aialiguant  groivths ;  'sarcomB. — 

Recent  investigations  seem  to  show  that  all  primary 
malignant  tumours  of  bone  belong  to  one  or  other  of 
the  varieties  of  sarcoma.      Scirrhua,  eacephaloid,  and   , 
epithelioma    invade    bone    almost  never    except   as 
secondary  growths. 

Sarcomatous  tumours  in  bone  are  of  the  ordinary 
varieties,  %.&.  round-celled,  spindle-celled,  mixed,  and 
myeloid.  Bone  is  frequently  developed  in  their 
substance  (osteoid  sarcoma),  but  ossification  is  not 
confined  to  any  one  variety  of  growth.  The  best 
clinical  classification  ia  into  central  and  peripheral 
aarcomata,  that  ia  grovfths  arising  in  the  medulla  in  . 
the  centre  of  the  bone,  and  growths  arising  under  the 
periosteum. 

Central  sarcoma  of  bone  arises  usually  in 
the  cancellous  tissue  at  the  end  of  the  shaft  As  it 
grows  it  pushes  the  compact  bone  in  front,  expanding 
and  thinning  it.  It  extends  along  the  medullary 
cavity  in  both  directions,  but  rarely  passes  the 
articular  cartilage  to  enter  the  joint.  The  thinned 
onter  shell  may  be  perforated  at  various  points,  and 
the  overlying  soft  tissues  are  then  invaded.  In  this 
state  spontaneous  fracture  is  liable  to  take  place.  All 
forms  of  sarcoma  are  met  with  in  the  centre  of  bones. 
Central  sarcomata  ossify  less  frequently  than  peri- 
plieral.  They  may  attain  to  enormous  dimensions, 
1  are  peculiarly  liable  to  recur  in  internal  oi^ana 
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■fter  remova!.     Like  aarconiata  elseivhere,  they  rarely 
invade  the  lymphatics  {Fig.  29). 

Peripheral  or  subperiosteal  sarcomB  of 
bone  arifles,  as  its  name  implies,  between  the  perios- 
teum and  the  bone. 
It  buiTowa  between 
these  tissues,  invad- 
ing the  bone  from 
the  outside.  Here 
also  all  TEirieties  of 
sarcoma  are  met 
■with.      Ossification 


peripheral  than 
central  sarcoma. 
the     substance 


there  is  frequently 
developed  a  variety 
of  osteophyte,  com- 
posed of  spicules  or 
closely  set  laraellce 
or  hollow  tuhes, 
which  are  prsliably 
developed  around 
the  periosteal  vea- 
seh,  as  they  aie 
dragged  out  of  the 
underlying  bone  by 
the  growing  tu- 
monra.  Ooca- 
aionally  a  thrill  or  bruit  may  be  detected  in  tho 
growth. 

Si/mptoms   and  diagnogia. — The   early  Rymptoms    ■ 
of    central    sarcoma    are  very    similar  to   those  of 
deep  osteitis,  namely,  deep-seated  pain  of  a  gnawing 
or  bursting  charaotw:,  with  some  tendetcwsa.     ^Vsw.J 


Fig.  a.— Mjekrid  Sarcami 
i,cjiii:s,.(™utr  n.iBipiiii;  i 
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Bwellmg  comes  on,  the  raiiidity  of  its  increiiae  with 
abaence  of  redness  of  the  skin,  or  other  signs  of  inflani- 
mation,  point  to  sarcoma.  When  the  growth  has 
'attoined  to  considerable  dimensions,  and  the  outer  shell 
of  bone  is  much  thinned,  manipulation  may  produce  & 
peculiar  sensation  of  crackling.  The  skin  stretched  over 
the  swelling  is  white  and  glossy,  with  blue  veins  cours- 
ing under  it.  Where  the  growth  has  escaped  from  its 
bony  shell,  the  soft,  boggy,  eemifluctuating  nature  of 
the  tumour  may  be  detected.  Occasionally  there  is 
a  bruit  or  even  visible  pulsation. 

In  periosteal  sarcoma  there  is  less  pain.  The 
growth  feels  soft  and  boggy  from  the  beginning,  ajid 
in  the  early  stages  may  even  be  mistaken  for  abscess. 
By  deep  pressure  an  overlajjping  margin  of  tumour 
substance  may  be  felt,  and  this,  with  its  firm  connec- 
tion with  the  underlying  bone,  will  help  to  distinguish 
it 

In  both  central  and  peripheral  sarcoma,  a  history 
of  injury  is  curiously  frequent,  so  frequent,  indeed, 
that  traumatism  must  be  considered  as  predisposing, 
if  not  causal 

It  is  possible  to  mistake  sarcoms  in  the  neighbour- 
hood of  a  joint  for  strumous  disease.  In  those  casea 
where  cartilage  is  found  in  a  sarcomatous  growth,  it 
is  sometimes  impossible  to  diagnose  it  from  enchon- 
droma.  Generally  speaking,  enchondroma  is  harder, 
and  more  tubercular  on  the  surface,  while  it  in- 
creases in  size  less  rapidly.  Clinically,  it  is  usually 
impossible  to  distinguish  the  histological  varieties  of 


Treatment.  —  The  only  treatment  for 
in  bone  is  to  remove  it.  Such  removal  must  nearly 
always  involve  amputation  of  the  limb.  In  periosteal 
sarcoma  it  may  be  possible  to  remove  the  growth,  and 
as  much  of  the  bone  as  may  be  implicated,  but  very 
rarely  is  it  wise  to  he  content  with  this.     In  endosteal 
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growths  amputation  must  always  be  performed.  If 
the  growth  ia  small  and  circumscribed,  it  may  be 
possible,  by  amputating  through  the  bone  above  the 
growth,  to  remove  the  whole  of  the  disease.  But  in 
most  cases  it  will  be  wise  to  amputate  through  the 
joint  above  the  disease.  The  disease  extends  along 
the  medulla  with  such  rapidity  that  only  in  the  early 
stages  is  it  likely  to  he  unaffected,  and  thus  the 
greatest  security  against  recurrence  is  got  by  disarticu- 
lating the  bone.  When  the  intermuscular  fasciie  are 
"       '      mputation  through  the  joint  ia  still  more 


Myeloid  sarcoma  is  supposed  to  give  the  best 
results  after  amputation  through  the  bone ;  spindle- 
'  celled  aarconia  ought  always  to  be  treated  by  disar- 
ticulation. In  either  case  secondary  recurrence, 
especially  in  the  intei-nal  organs,  and  particularly  in  the 
Jongs,  takes  place  in  many  instances  after  operation. 

Secondnry  mnliBiiant  groivths  in  bone* 
—  All  secondary  malignant  diseases iu  bone  are  endos- 
teal, unless  they  are  direct  extensions  from  contiguous 
growths,  when  they  may  be  periosteal. 

Sarcoma  in  any  situation  may  produce  secondary 
1  bone  by  infection  from  a  distance.  Carci- 
in  bone  is  practically  always  secondary,  most 
mtly  it  is  metastatic,  though  in  certain  situations, 
the  ribs  from  cancer  of  the  breast,  it  is  not 
Knoommon  as  a  direct  extension  of  the  dLsease.  Ence- 
pbaloid,  as  secondary  to  disease  of  the  liver,  is  not 
uncomraoaly  found  in  bone.  Epithelioma  of  bone  is 
rare ;  it  always  originates  by  direct  invasion  from  the 
Boft  tissiiea, 

Ostco  -  anenrlsm ;  pulsating'  growths  or 
bone— Midway  between  the  benign  aud  the  malig- 
nant 1010010*8  of  bone  is  the  doss  cliniually  known  as 
pulsating.  Of  such  there  are  at  least  three  diatiooli 
varieties. 
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1.  TLe  most  comnion  pulsating  growtlia  are  eoffc 
sarcomata,  in  which,  from  the  great  number  cF  !ai^ 
vessels,  or  from  dilatations  in  their  walls,  a  general 
distension  of  the  mass  takes  place  at  each  beat  of  the 
heart,  Vascular  thrills,  or  even  perceptible  pulsations, 
are  not  infrequently  met  with  in  ordjnaiy  myeloid  or 
spindle-celled  sarcomata  ;  the  variety  under  considera- 
tion is  merely  one  in  which  pulsation  is  an  abnormally 
prominent  feature. 

2.  As  a  second  variety  are  classed  certain  vascular 
erectile  tumours,  composed  of  numerona  interlacing 
small  vessels,  similar  to  ordinary  na;vua  of  the  soft 
tissues.  Such  are  usually  found  on.  the  skull,  form- 
ing soft  reddish  elevations,  which  pulsate  under  the 

3.  TiTje  ajieurism  of  bone,  though  in  many  cases 
it  has  been  confused  with  pulsating  sarcoma,  is  now 
generally  admitted  to  exist.  It  is  simply  a  cavity  in 
the  interior  of  bone,  containing  blood,  partly  fluid  and 
partly  clotted,  which  visibly  pulsates.  It  is  in  faet 
an  ordinary  aneurism,  which  happens  to  be  located  in 
the  interior  of  a  hone. 

Symptoms  and  diag7wsig.-^A  growth  in  the  sub- 
stance of  a  bone,  which  distends  it,  which  pulsates, 
Knd  which  perhaps  emits  a  bruit,  may  be  sarcoma,  or 
true  aneurism.  If  the  pulsation  is  distinctly  expansile, 
and  the  vascular  thrill  very  palpable,  and  the  bruit  is 
loud  and  well  marked,  we  may  suspect  trae  osteo-  ■ 
aneurism,  though  we  can  seldom  be  certain.  Compres- 
sion of  the  main  ari«ry  checks  the  pulsation  ;  if  it  is 
a  vascular  erectUe  tumour  it  visibly  diminishes  in 
size ;  if  a  pulsating  sarcoma,  it  simply  becomes  less 
5  osteo-aneurism,  there  is  no  diminution 
in  bulk,  but  relief  of  tension  will  render  palpable 
certain  openings  in  the  expaniled  bony  shell.  The 
last  is  exceedingly  rare,  and  unless  the  signs  are  very 
definite  indeed,  we  must  conclude  that  the 
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i  piilsfitiiig  sarcoma.    Aii  accurate  diagnosis  is  usiialJy 
impossible. 

TreatToent.  —  Deligation  of  the  main  ai'tei 
the  limb  having  in  most  oases  been  peiformec 
pulsating  Earcoma  cannot  claim  many  successes. 

A  few  cases  of  cure  by  ligation  for   simple  osteo- 

aneurism  have  been   recorded.     In  vaBcnlar  erectile 

tamonra  of  the   scalp,  or  saipula,  or  other  fiat  bones, 

1  of  the  arteries  entering  them  may  produt 

In  pulsating  surcoraa,  amjiutation,  on  the  lin< 

laid  down  for  ordinaiy  sarcoma,  is  the  only  resource. 

Non-malignant  growths.— I'hese  are  either 
localised  over-gi'owths  of  the  tissues  that  noimally 
enter  into  the  formation  of  osseous  tissue  (cartilage, 
fibrous  tissue,  or  true  bone) ;  or  they  are  cystic  d&- 
Telopments,  simple  or  parasitic. 

Osteoma;  exostosis, — With  very  few  excep- 
tions, all  bony  tumours  grow  outwards  ;  the  few  tiiat 
grow  inwards  are  pi-obably  inHammatovy,  Practically, 
therefore,  all  osteomata  are  exostoses ;  enostoses  may 
be  ignored.     They  are  of  three  sorts : 

'vary  onteoma,  or  exostosis^  is  usually  found  o 
'Uie  surface  of  the  skull,  frequently  on  its  cerebral 
Kspect,  as  a  smooth,  hard,  rounded  growth,  composed 
i»f  exceedingly  dense  bone  of  a  consistence  resembling 
iitfaat  of  ivory.  Most  probably  it  is  a  true  periosteal 
growth.  The  bone  is  arranged  in  pamllel  lam' 
the  bone  corpuscles  are  small  and  hare  long,  slender 
lirocesses  ;  and  the  blood-vessels  are  small  and  sparsely 
distributed.  As  it  gets  older  the  bone  increasi 
density,  sometimes  to  such  an  extent  that  its  vascular 
supply  is  cut  ofT,  causinga  Ljuiet  necrosis  and  separation, 
an  in  the  stag's  horn. 

The  tpongy  osteoma,  or  exostoeis,  is  found  arising 
either  from  the  neigjibourhood  of  the  epiphysis  of 
a  long  bone,  or  from  the  fibro-oartilaginous  insertion 
of  some  large  mass  of  muscle.      It  is  develojied  ia 
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cartilage,  and  ia  areolar  or  spongy,  and  not  laminated, 
except   on  the   surface.      Usually  it   appeats  before 
puberty,  and  it  may  go  on  growing  for  an  indefinite 
period.      Its  structure  ia  that  of  ordinary   cancelloua 
bone.     A  layer  of  cartilage  usually  overlies  the  spongy 
osteoma,  and  in  it 
may   be  found  the 
niicroacopic  appear* 
ances   of    ordinary 
intro^artilagino 
development 
bone  (Fig.  30). 
Uereditary  m 
ii™tliB    'V^^  osteoTnata  oci 
iano    in     children,      s 
may      affect     m 
of  the  bones  of  th9 
body.     As  the  name  implies,  the  dise^e  ia  usually 
inherited.       The  tumours  appear  as   hard,  nodulated' 
gi'owtha,  situated  mostly  near  the   ends  of  the 
bonea,    though  they   are   found  on  other  situationB., 
They   may    be    very    numerous,    and    may    go    ■ 
increasing  in  number  and  in  size  for  years,  causing 
harm,  except  through  interference  with  movement 
the  jointa.     They  are  covered  with  cartilage,  and  e 
of  the  nature  of  spongy  exostoses.     The  disease 

Symptoms  and  diagnosis.  —  Unless  it  inte^ 
feres  with  neighbouring  tissues  or  organs,  the  signs  tA 
osteoma  are  purely  physical.  A  hard,  rounded,  or 
irregular  tumour  firmly  attached  to  bone,  painiesa, 
and  non-inSammatory,  and  with  a  history  of  very 
slow  growth,  are  its  leading  characteristics.  The 
situation  of  the  ivory  osteoma  on  the  skull,  its  smooth 
iwunded  surface  and  smiill  siEe,  are  diagnostic.  Th» 
most  common  situation  of  the  spongy  osteoma  is  i 
the  liaea  aspera  of  the  femui-  (Fig,  30);  it  ia  foui 
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I  the  Hupracondyloid  ridgea  of  the  bumeruB, 
ana  on  the  inner  side  nia^  be  confounded  with  a 
suprauoudyloid  process.  It  is  foiind  also  under  the 
nail  of  the  great  toe  (iin^al  exostosis),  elevating  the 
nail  and  causing  much  pain  and  inconvenience  by 
pressure  from  boots. 

Exostosis  ia  most  readily  confounded  witli 
enchondroma  of  bone,  and  particulai'ly  with  ossifying 
enchondroraa.  The  latter  grows  more  rapidly,  and  is 
more  irregular  on  the  surface  than  the  foiTuer. 

TVsatmen^ — Unless  it  disturbs  the  function  dl 
neighbouring  organs  or  produces  some  conspicuous 
deformity,  an  osteoma  need  not  be  interfered  with. 
Situated  close  to  important  structures,  as  in  the  orbit, 
or  on  the  inside  of  the  skull,  or  near  a  joint,  its  re- 
moTal  is  attended  with  some  difScnlty  and  risk.  The 
growth  is  taken  away  by  moans  of  saw,  chisel,  goug^ 
or  bone  force^.  It  has  been  found  tliat  unless  re- 
moral  ia  complete  and  thorough,  recurrence  aometimea 
takes  place. 

Euvhondroma.— This  is  the  most  common  of 
innocent  tumours  of  bone.  It  ia  met  with  most 
frequently  near  the  exti"emitiea  of  the  long  bones, 
and  no  doubt  originates  in  many  cases  from  tho 
epiphysial  cartilage.  It  is  found  either  as  a  diffusa 
growdi  infiltrating  the  whole  bony  structure, 
circumscribed  outgrowth  from  the  compact  shell. 
The  former  is  most  common  in  the  larger  bones,  the 
latter,  often  multiple,  in  the  long  bones  of  the  hands 
and  feet.  Centres  of  OBsifieation,  or,  more  accurately, 
of  calcification,  ai-e  met  with  most  frequently  in  the 
circumscribed  enchondromo,  and  sometimes  these  are 
BO  thickly  set  as  to  constitute  calcification  of  the 
whole  mass.  All  the  ordinary  pathological  changes 
found  in  enchonilriima  generally  are  met  with  in  , 
"  enohondroma  of  hnne.  The  tumours  are  usually 
slow  in  growth,  but    sometimoa  tVw;^   \&ci*aiaa  ■■tt'iJo. 
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great  rapidity,  and  may  attain  to  enornionB  dimen-  J 

Symptoms  and  diagnosis.  —  A  painless  or  1 
slighdy  painful  hard  or  semielastic  tumour  of  ' 
alow  growth,  attached  to  bone,  nodulated  on  Qte 
surface,  not  invading  the  skin,  and  presenting  none  of 
the  characters  of  maligoancy,  is  probably  an  enchon- 
droma.  A  thin  shell  of  periosteal  bone  sometimes 
surrounds  it,  when  characteristic  crackling  onmanipa- 
lation  may  be  detected.  If  small  and  calciiied  it  may 
be  indistinguishable  from  a  pure  osteoma,  though  the 
irregular  bosses  on  its  surface  are  usually  distinctive. 

Treatment. —  In  the  circumscribed  variety,  com- 
plete removal  of  the  growth,  with  gouging  of  the 
bony  surface  from  which  it  springs,  will  probably 
effect  a  cure.  If  the  growth  is  central,  extending  up 
the  medullary  canal,  the  limb  must  be  amputated 
above  the  disease.  Generally  speaking,  removal  of 
the  growth  will  cure  in  enehondroma  of  the  bones  . 
of  the  hands  and  feet ;  in  enehondroma  of  the  long  I 
bones  amputation  of  the  limb  will  be  called  for. 

Fibrous  and  fibro-cystic  groivthB.  — 
originating  from  the  gums  (epulis)  or  from  the  perios- 
teum covering  the  bones  in  the  nasal  cavities  (fibrous 
polypus),  fibrous  tumours  of  bone,  or  rather  of 
periosteum,  are  not  uncommon.  Elsewhere  they  are 
almost  unknown.  Instances  of  fibrocystic  growths, 
nioatly  in  the  femur,  have  been  recorded,  but  they  are  I 
BO  rare  as  to  be  clinical  curiosities. 

Cysis  in  bone— With  the  exception  of  denti- 
gerouB  cysts,  simple  cysts  in  bone  are  extremely 
rare.  Most  of  those  described  as  sanguineous  cyste 
were  probably  sarcomata.  Hydatid  cysts  may  be  found 
in  bone  as  in  every  other  tissue,  but  their  occurrence, 
particularly  in  England,  is  very  uncommon. 


HI.    INJURIES  OF  JODrra 

T.  Pick 

Contusions.  —  Joints  are  oftea  contused  by' 
direct  violence,  such  as  falls,  blows,  or  kicks.  The 
injury  ought  always,  but  eBpecially  in  the  young  and 
delicate,  to  be  regarded  as  of  a  serious  nature ;  for 
with  very  alight  external  evidence  of  injury  a  veiy 
considei-able  amount  of  miechief  roay  be  set  up,  or 
consecutive  inflttmniation  of  the  structures  entering 
into  the  formation  of  the  joint  may  follow  and  involve 
the  integi-ity  of  the  articulation.  Thus,  in  delicate 
children,  a  contusion  of  the  iiip,  frara  a  fall  on  the 
trochanter,  may  be  the  starting  point  of  hi|)  joint 
diaease,  which  may  run  its  course  to  complete  destruc- 
tion of  the  articulation. 

In  Borne  cases  there  is  little  to  mark  the  injury 
beyond  the  history  of  the  accident  and  pain,  incr^sed 
on  moving  the  joint ;  in  other  cases,  rapid  swelling 
of  the  articulation  follows,  indicating  the  effusion  of 
blood,  mixed  with  synovia,  into  the  cavity  of  the  joint 
In  these  latter  the  blood  and  fluid,  under  the  in- 
fluence of  appropriate  treatment,  ia  slowly  abaorhed, 
generally  without  leading  to  any  permanent  inconr 
venience. 

Treatment. — The  essence  of  the  treatment  consists 
in  perfect  rest  and  the  maintenance  of  complete  im- 
mobility of  the  joint  by  the  application  of  a  splint; 
and  there  ia  good  reason  to  believe  that  in  the 
majority  of  cases,  if  this  treatment  were  thoroughly  ' 
carfietl  out,  no  untoward  results  would  ensue.  Tho  ■ 
limb  should  be  raised,  and  cold,  by  means  of  evaporat- 
ing lotions,  Leiter's  tubes,  or  an  ice  bag  asftvd.'MYidi^. 
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applied.  If  the  joint  is  so  much  distended  with. 
£uid  as  to  cause  tension,  and  severe  pain,  it  may  be 
relieved  by  means  of  the  aspirator. 

Spmlns— B7  the  term  "sprain"  we  mean  r  | 
violent  twisting  or  wrenching  of  a  joint,  whereby  its  J 
ligamentous  and  tendinous  structures  are  stretched  or  I 
torn,  but  in  which  there  is  no  separation  or  displace-  J 
meot  of  the  bony  surfaces  from  each  other.  1 

The  auount  of  lesion  which  takes  plac«  varies 
very  much  in  different  cases,  from  a  slight  tearing  of 
a  few  ligamentous  fibres  to  a  complete  laceration  or 
detachment  of  one  or  more  of  the  Ugaments  of  the 
joint,  with  perhaps  displacement  of  tendons  from  their 
slieaths,  laceration  of  muscles  or  tendons,  and  con- 
siderable extravasation  of  blood.  In  some  cases  small 
Bcales  of  bone,  to  which  the  ligaments  are  attached, 
may  be  torn  away,  constitiiting  the  "  sprain  fractures  " 
described  by  the  late  Mr.  Callender.  The  lesions, 
therefore,  of  a  severe  sprain  closely  resemble,  and 
differ  only  in  degree  from,  those  of  fracture,  with  1 
which  they  are  very  liable  to  be  mistaken.  1 

Symptoms.- — The  immediate  effect  of  a  sprain  is  1 
very  severe  pain,  often  of  a  sickening  character. 
This  is  i-apidly  followed  by  a  swelling,  partly  due  to 
extravasation  of  blood  into  the  surrounding  tissues, 
and  partly  to  effusion  taking  place  into  the  cavity  of 
the  joint,  as  the  result  of  infiammation  which  has 
been  set  np  by  the  injury.  After  a  short  time,  dis- 
coloration, extending  for  some  distance  above  and 
below  the  joint,  makes  its  appearance.  There  is,  of 
course,  inability  to  bear  any  weight  on  the  limb,  and 
any  attempt  to  move  the  joint  surfaces  on  each  other 
is  attended  by  increased  pain.  The  degree  and  extent 
of  these  symptoms  depend  upon  the  amount  of  injury 
which  has  been  sustained. 

The  remote  effects  of  this  lesion  are  often  per- 
jaanont  pa^   and  weakness  ;  or  stiffness  and  even 
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anchyloaia.  The  former  of  these  conditions  may  ai 
from  imperfect  repair  of  the  torn  structures,  or  from 
uon-ahsorption  of  the  effiiaed  fluid  ;  the  latter  ftffm 
chronic  inflammation  causing  adhesions  within  the  joint, 
or  in  the  sheatlia  of  the  neighbouring  tendons.  In  soma 
constitutional  conditions,  as  the  rheumatic  or  scrofu-- 
louB,  the  subsequent  intiamniation  may  assume  the 
characteristic  type  of  these  conditions,  and  may  be  ' 
very  iiersiatent. 

HSreattnent.  —  The  treatment  of    sprains   requires 
BS  much  care  and  attention  as  the  treatment  of  many 
graver  injuries,  and  perhaps  even  a  greater  amount   1 
of  judgment  on  the  part  of  the  surgeon ;  for  whereas  I 
reat  is    absolutely    necessary  for    the  repair  of  the  I 
lacerated    tissues,    too  protracted  rest  is  often  11 
chieTous,  stiffening  the  joint  and  delaying  recovery,  I 
BO  that  it  often  requires  great  discriminadon  on 
part  of  the  surgeon  to  know   how  long  to  continue    ' 
fo  keep  the  joint   at   rest    and  when    to  commence    1 
passive  motion.     Immediately  after  the  receipt  of  the   | 
injury  the  limb  should  be  laid  on  a  pillow  in  the  J 
position  most  comfortable  to  the  patient,  or,   whftt  is   i 
perhaps  better,  loosely  connected  to  a  sjdtnt,  taking 
care  to  leave  the  injured  part   exposed.       This  plan 
secures  perfect   immobility  of  the  joint,  and  at  the 
same  time  prevents  stretching  of  the  damaged  tisanea 
by  supporting  the  limb.      Cold  assiduously  applied, 
with  a  view    to    subdue    inflammation   and   prevent 
furtlier  effusion,  will  generally  be  found  most  agree- 
able to  the  patient.      This    may   beat  be  done  by 
irrigation    with   spirits   and    water,    which   is  to  be 
preferred  to  tlie  application  of  a  bag  of  pounded  ice,  J 
or  Leiter's  tubes,  the  weight  of  which  is  generally  a  ] 
■ource  of  annoyance  and  discomfort    Sometimes  warm 
applications,  such  as  hot  Goulard  water  with  laudo- 
r  poppy  fomentations,  are  more  grateful  to  the 
I    patient,  and  may  be  then  ayiYilieOu     X&  awrei.  %s,  "^aa 
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patient  caa  beitr  it,  equable  pressure  must  be  t 
sorted  to  and  will  be  found  to  be  &  most  po' 
means  of  promoting  absorption  of  tlie  efl'used  fli 
Tliis  can  Vie  done  by  niciins  of  a  batidftge  wetted  in 
lotion  and  carefully  H.p[ilied,  the  bandage  buing  kei^ 
constantly  dam.p  with  Che  lotion  ;  or  strapping  d 
be  used.  This  treatment  iiiuat  not,  however,  be  cm 
tinued  too  long,  but  as  soon  as  Uie  patient  c 
passive  motion  without  pain  or  renewed  inflammatioi 
(jystematic  shampooing  and  movement  of  the  join 
must  be  resorted  to,  with  friction,  and  the  patiei 
must  be  encouraged  to  use  the  limb  aa  much  i 
possible  without  causing  himself  pain. 

Wonnds  of  Joints. — These  are  always 
accidents,  the  severity  depending  partly  upon  then 
nature  of  the  wound  and  the  sixe  of  the  articulation,  but 
sjso,  to  a  considerable  extent,  upon  the  age  and  general 
constitutional  condition  of  the  patient.  The  wound  may 
be  incised,  punctured,  or  lacerated;  but  the  severity  of 
the  symptfima  does  not  depend  eo  much  upon  the 
extent  or  nature  of  the  local  mischief,  as  upon  the 
fact  that  putreacible  matter  collects  in  the  cavity  of 
the  joint  und  undergoes  decomposition,  setting  up  a 
serious  train  of  symptoms  and  leading  to  complete 
destruction  of  the  articulatiou.  Medium-sized  wounds 
are  often,  therefore,  the  moat  dangerous,  especially  if 
the  edges  are  contused  and  lacerated,  so  that  they 
cannot  unite  by  adhesive  inflammation  and  at  the 
same  time  are  not  large  enough  to  permit  of  the 
thorough  drainage  from  the  cavity  of  the  effused 
fluids, 

If  the  wound  into  the  joint  is  large,  so  that 
the  articular  surfaces  are  exposed,  the  nature  of 
the  injury  is  at  once  evident ;  but  if  the  wound 
is  small,  and  imvtieularly  if  it  belongs  to  the  cIbe 
of  punctured  wounds,  some  donbt  may  ar: 
whether  the  joint   has  been    opened  or    no 
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patient  can  bear  it,  equable  pressure  must  be  tvM 
sorttnl  to  and  will  be  ibund  to  be  a  most  potenllS 
means  of  promoting  absorption  of  the  effused  fliiidul 
This  caa  be  done  by  niefina  of  a  bandage  wetted  in  lead] 
lotion  and  carefully  applied,  the  bandage  being  kept 
constantly  damp  with  the  lotion;  or  strapping  m 
be  used.  This  treatment  must  not,  however,  be  ci 
tiouod  too  long,  but  aa  soon  aa  the  patient  a 
passive  motion  without  pain  or  renewed  inflammation^  1 
aystematic  shampooing  and  movement  of  the  joint  ■! 
must  be  resorted  to,  with  friction,  and  the  patient  I 
must  be  encouraged  to  use  the  limb  aa  much  i 
possible  without  causing  himself  pain. 

Wonnds  of  joints. — Those  are  always  seriou 
accidents,    the    severity   depending   partly    upon  the  ' 
nature  of  the  wound  and  the  size  of  the  ai'ticulatioa,  but 
sjso,  to  a  considerable  extent,  upon  the  age  and  general 
constitutional  condition  of  the  patient.  The  wound  may 
be  incised,  punctured,  or  lacerated ;  but  the  severity  of 
the   symptoms    does  not  depend   so  much  upon  the 
extent  or  nature  of  the   local  mischief,   as   upon  the 
fact  that  putreaciblo  matter  collects  in  the  cavity  of 
the  joint  und  undergoes   decomposition,  setting  up  t 
serious  train  of  symptoms  and  leading  to  complete  J 
destruction  of  ihe  articulation.    Medium-sized  wound*  ■ 
are  often,  therefore,  the  most  dangerous,  especially  if  V 
the  edges  are  contused  and  lacerated,  so  that  they  T 
cannot   unite   by   adhesive  inHanimation   and   at  tfae.l 
same   time  are    not  lai^e   enough    to   permit  of  tbei  T 
thoi'ough   drainage  from    the   cavity   of  the   efluaed'  1 
fluids. 

If  the    wound    into   the  joint  is   large,    so  that  J 
the   articular  anrfacea    are    exposed,    the   nal 
the  injury   is    at   once  evident;  but  if   the  woundt'l 
is  small,  and  particularly  if  it  belongs  to  the  clas 
of  punctured  wounds,   some  doubt  may  ai-ise  . 
whether  the  joint  haa  been    opened  or    not. 


Wounds  of  Joints. 


'S3    I 


I 
I 


will  generally  be  aolved  by  the  escHpe  of  synovia, 
which  will  be  at  onoo  recognised  by  its  oily  gla- 
tinous  character.  In  some  cases,  however,  this  fluid 
does  not  eKude ;  bub  under  no  circumstances  is  it 
admissible  to  introduce  a  probe  to  clear  up  any  doubt 
in  the  surgeon's  mind,  for  it  may  have  tlie  effect  of 
completing  the  perforation  into  the  articular  cavity, 
and  thus  inducing  the  very  mischief  which  ia  to  be 
dreaded.  The  standard  rule  in  every  case  of  wound 
in  the  neighbourhood  of  a  joint,  running  in  the  direc- 
tion of  the  articulation,  ought  to  be  to  treat  the  case 
as  ojie  of  wounii  of  Che  joint.,  notil  the  subsequent 
progress  of  the  case  proves  that  no  perforation  has 
taken  place,  or  that,  if  it  has,  the  wound  has  rapidly 
healed,  without  setting  up  a  serious  amount  of 
inflammation. 

Pnthology. — When  a  joint  is  wounded  it  rapidly 
becomes  filled  with  an  accumulation  of  blood,  followed 
almost  immediately  by  synovial  fluid,  mixed  with 
serum  derived  from  the  vessels  of  the  synovial  mem- 
brane and  the  clotted  blood  in  the  sac  Thus  the  joint 
is  distended  with  a  highly  putrescible  matter,  to  which 
air  is  admitted  through  the  wound.  It  therefore 
rapidly  undergoes  decomposition,  and  becomes  con- 
verted into  a  septic  material,  which  results  inanacute 
inflammation  of  all  the  tissues  of  the  joint. 

There  ai-e  oei-tain  cases  where  this  may  not  occur, 
even  though  no  special  treatment  ia  adopted  to  pre- 
vent it  If,  for  instance,  the  wound  ia  small,  and  ia 
inflicted  with  a  clean  instrument,  and  if  the  edges  are 
brought  into  immediate  apposition,  union  by  adhesive 
inflammation  may  take  place  ;  no  air  is  admitted  to 
the  joint,  and  no  decompoaitioa  of  the  efl'used  fluida 
ensues.  Thus,  we  find  that  a  surgical  wound  may  be 
made  into  a  joint,  as,  for  instance,  for  the  removal  of 
a  loose  cartilage,  without  any  destructive  changes 
taking  place  in  the  joint.       igwu,  oa^iiawCwOT''      "^ 
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if  the  wound  is  large  and  the  articulation  freely 
opened,  so  as  to  allow  the  effused  fluida  to  escape,  no 
retention  of  decomposable  matter  takes  place,  and 
there  is  therefore  no  septic  influence  brought  to  bear 
on  tlie  part,  and  recovery  may  take  place  without 
any  severe  local  or  constitutional  disturbance. 

If,  however,  the  cavity  becomes  filled  with 
putrescible  material,  decomposition  speedUy  seta  in,  if 
this  material  is  brought  into  contact  with  impure  air; 
and  acute  inflammation  running  on  to  suppuration  is 
the  result.  During  the  first  twenty-four  hours  or  so, 
the  synovial  membrane  becomes  intensely  injected  and 
red,  and  loses  its  natural  lustre.  Its  fringes  also 
become  injected  and  swollen.  The  cavily  becomes 
filled  with  a  thin,  turbid  synovia,  in  which  bacteria 
are  commonly  to  be  found  on  microscopic  examina- 
tion. The  ligaments  become  swollen  and  softened. 
The  cartilages  lose  their  natural  lustrous  appearance, 
and  become  opaque  and  yellow,  loosened  from  the 
surface  of  the  bone,  and  eventually  they  perish  and 
become  eroded,  especially  in  their  centres,  or  where 
the  two  articular  surfaces  are  in  contact.  The 
articular  ends  of  the  bones  become  exposed  and 
superficially  ulcerated.  The  inflammation  extends  to 
the  structures  outside  the  joint,  wliich  become 
cedematous,  and  in  which  supjiuration  occurs.  Later 
on,  in  about  a  week  or  ten  days,  the  joint  surfaces 
become  covered  with  a  layer  of  granulation  tissue,  and 
the  cavity  of  the  joint  filled  with  a  thick  creamy  pus. 
It  is  now  im]Xffisible  to  recognise  the  various  structures, 
which  present  a  uniform  gelatiuous  appearance, 
infiltrated  with  inflammatory  producta  In  this  way, 
the  whole  of  the  tissues  of  the  joint  are  thcffoughjy 
disorganised  and  destroyed,  and  the  bone  surfaces  laid 
bare  and  ulcerated. 

If  the  patient's  strength  has  survived  this  pro- 
iaraoteA  disintegration,  a  reparative  process  now  sets  in. 
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Granulationa    epring    up    from    the    exposed    bony  ■ 
Burroces,  and,  coalescing,  become  converted  into  osseous 
matter,  just  in  the  same  majuier  as  in  the  union  of 
a  compound  fracture,  and  complete  eyuoati^is  takes 

Sjtnptonts, — If,  in  a  case  of  wound  of  a  joint, 

these  untoward  conditions  are  set  up  and  the  case 

becomes  one  of  septic   inflammation,    within  a  few 

hours  of  the  receipt  of  the  injury  great  swelling  of 

the  joint  comes  on,  accompanied  by  acut«  lancinating 

pain.     The  swelling  is  at    first    evidently    due    to 

effusion  into  the  synovial  membrane,  and  takes  the 

shape  of    this    snc ;  but   after  a    time    the    tissues 

external   to   the   joint   become   infiltrated,     and    the 

swelling  more   globular.     The   skin  ia  red,  hot,  and 

cedematouB.     The  pain  rapidly  inci-eases  and  becomes 

tensive    in   character.     If   the   wound    is   left    open, 

synovia,  turbid  and  opaque  and  mixed  with  shreds  of 

lymph,    escape.     The  limb  is  semiflexed.      Later  on 

I   Vba  pain  becomes   altered   in   character,   and  in  de- 

K  scribed    as    throbbing.     The    swelling    and    (edema 

ij.&round  the  joint  increase,  and   the  redness  is  of  a 

ktDore  dusky    hue.     There  is   starting    of  the  limb, 

I  especially  at  night,  or  as  soon  as  the  pationt  falls 

^asleep.     The  constitutional  symptoms  are  very  severe, 

■.vspeoially  during  the   first  ten  days   or  bo,  during 

Ewhich  time  absorption  readUy  takes  place  through 

ft  the  synovial  membrane.     Later  on,  when  this  struc-     j 

Mure  becomes  covered  with  granulation  tissue  which 

^(^ers  a  barrier  to  septic  absorption,  the  fever  often 

I  becomes   considerably  lessened.     In  the  early   stages 

I  the    temperature    is    very     high,     the    thermometer 

P  sometimes  registering  105°  or  106°.     The  pulse  is  full 

E  and   bounding ;  the   skin   hot    and     diy ;    the    face     1 

I  flushed,  and  the  tongue  covered  with  a  thick  creamy 

■  fiir.     There  is  often  nocturnal  delirium,  with  restless-  A 

B'MBS  and  inability  to  sleep.     Or  should  tb«>  yaJtliiat^M 
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fall  asleep,  he  will  be  awakened  by  the  bui 
Jiainfiil  Btarting  of  his  limb.  Later  on,  when  the 
fever  leasena,  it  assumes  a  more  hectic  type.  There 
are  often  rigors,  and  the  patient  may  die  from 
pyiemia,  or,  at  a  still  later  period,  fiom  enhaustion 
from  tlie  excessive  discharge. 

If  the  wonind  in  the  joint  is  small,  and  unites  by 
first  intflntioB,  and  the  patient  escapes  the  danger  oi 
septic  inflammation,  there  will  probably  be  some 
swelling,  from  effusion  into  the  joint,  accompanied  by 
heat  and  pain,  which  will  pass  off  in  the  course  of  a 
few  days,  and  the  joint  be  completely  restored,  though 
it  may  be  stiff  and  tender  for  some  tima 

Treatnient.~-Tbe  firet  question  which  presents 
itself  in  considering  the  treatment  of  a  case  of  wound 
of  a  joint  is  as  to  whether  any  operative  interference 
will  be  necessary  or  not.  And  in  deciding  this  question 
much  will  depend  upon  the  joint  implicated,  ite  size, 
and  whether  it  is  situated  in  the  upper  or  the  lower 
extremity.  Wounda  of  the  joints  of  the  upper  limb, 
as  a  rule,  do  much  better  thaii  those  of  the  lower.  To 
this,  however,  there  are  esceptiona,  for  wounds  of  the 
wrist  joint  are  particularly  dangerous,  while  those  of 
the  ankle,  unless  complicated  with  fracture,  or  exten- 
sive injury  to  the  soft  parts,  often  do  well,  and  recovery 
takes  place  with  a  fairly  useful  hmb.  If  the  joint  haa 
been  extensively  opened,  with  much  contusion  and 
laceration  of  the  edges  of  the  wound,  and  especially  if 
the  articular  ends  of  the  bones  are  fractured  or  dis' 
placed,  operative  measures  will  probably  be  necessary. 
In  less  severe  injuries  an  attempt  should  be  made  to 
save  the  joint.  Under  these  circumstances,  in  con- 
ducting the  treatment  much  wUl  depend  ujjon  the 
nature  of  the  wound.  If  it  is  a  small  puncture  or  a 
cleanly  incised  wound,  especially  if  it  passes  obliquely 
into  the  joint,  an  endeavour  should  be  made  to  procure 
union  by  the  first  intention.    The  wound,  if  sufficiently 
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large  to  require  it,  should  be  sewn  iip  with  silver 
wire,  and  coated  with  collodion  or  some  other  mateiial, 
which  will  completely  exclude  the  air.  The  limb  must 
be  jdaced  on  a  splint,  so  as  to  secure  perfect  immobility 
of  the  joint,  and  irrigation  with  cold  water,  or  spint 
&nd  water,  assiduously  applied.  This  is  much  to  be 
pi-eferred  to  the  application  of  an  ice  bag,  the  weight 
of  which  is  often  uncomfortable  and  distressing  to  the 
patient.  If  tlie  joint  swells  the  case  is  one  of  con- 
siderable ansiety  to  the  sui^eon ;  hut  as  long  as  the 
temperature  does  not  rise  to  any  considerable  extent, 
the  treatment  must  not  be  abandoned.  If  the  pain  is 
very  severe,  and  tensive  from  the  distension  of  the 
cavity,  the  fluid  should  he  evacuated  with  the  aspirator, 
and  opium  should  be  given  to  relieve  pain  and  pro- 
cure sleep.  If,  however,  the  temperature  riseSj  and 
imippuration  has  evidently  taken  place,  long  and  free 
must  be  made  into  the  joint,  which  must  he 
thoroughly  washed  out  with  some  antiseptic  lotion,  such 
as  carbolic  acid  lotion  or  tincture  of  iodine  and  water, 
and  free  drainage  must  be  provided  for.  The  synnginj; 
out  of  the  wound  must  he  continued  daily,  and  the  part 
must  be  dressed  with  carbolic  gauze,  carbolic  oil, 
boracic  acid,  lint,  salicylic  wool,  or  some  such  anti- 
septic material  If  the  temperature  falls,  and  the  dis- 
charge lessens,  care  must  be  taken  to  maintain  the 
joint  in  such  a  position  that,  when  anchylosis  results, 
the  patient's  limb  shall  be  of  service  to  him.  If,  on  the 
other  band,  the  high  temperature  is  maintained,  and 
the  discharge  continues  profuse,  and  symptoms  of  hectic 
develop,  amputation  must  be  at  once  resorted  to. 

If  the  wound  in  the  joint  is  a  lai-ge  one,  and  par- 
ticularly if  its  edges  are  contused  and  lacerated  so  as  to 
preclude  all  hope  of  obtaining  union  by  first  intention, 
the  case  must  he  treated  on  antiseptic  principles  from 
Bret,   BO  as  to   endeavour   to   prevent  decomposi- 

I,    The  joint  should  be  thoroughly  wuiihoti  wi.*.-«W5v 
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carbolic  acid  lotion  (1  in  20),  and  every  particle  (rf 
foreign  matter  and  blood  dot  carefuJly  syringed  away. 
A  drainage  tube  is  to  be  iiiHerted,  and  if  tlie 
wound  is  in  Eucb  a  position  that  complete  drainage 
cannot  be  obtained,  a  counter-0|>eniug  is  to  be  made 
in  tlie  moat  dependent  part,  and  a  tube  inserted.  The 
external  wound  must  now  be  closed  by  sutures,  and  the 
limb  iixed  on  a  splint  and  dressed  witb  some  antisBptio 
dressing.  If,  in  spite  of  aU  tbe  efforts  of  the  surgeou, 
Beptio  inflammation  should  supervene,  the  case  must 
be  treated  in  tlie  manner  before  mentioned.  Generally, 
however,  it  will  be  found  in  these  oases,  if  antisepUo 
measures  are  rigidly  carried  out,  that  though  sup- 
puration may  come  on,  the  diachai'ge  will  be  Tery 
alight  in  amount,  and  will  be  unaccompanied  by  fever, 
and  that  recovery  will  take  place  with  comparatively 
little  local  inflammation  or  constitutional  disturbance 
by  complete  bony  nuion  of  the  articular  ends. 

Dislocation. 

The  articular  surfaces  of  a  joint  may  become 
displaced  from  each  other,  either  oa  the  result  of 
some  injury,  constituting  the  traumatic  form  of  dis- 
location ;  or  from  cettain  destructive  changes  takinj[ 
place  in  the  joint  and  surrounding  tissues,  so  that  the 
liony  surfaces  can  no  longer  be  retained  in  apposition. 
but  are  displaced  in  consequence  of  muscular  con- 
traction, or  the  weight  of  limb  or  trunk  (the  patho- 
logical form  of  disloaition) ;  or  lastly,  from  some  con- 
genital defect  or  malformation  of  the  joint,  in  con- 
sequence of  which  the  bonea  cannot  remain  in  proper 
apposition  (the  eonffenital  form  of  dislocation). 

A  dislocation  may  be  either  partial  or  complete ; 
partial,  when  the  articular  surfaces  are  dis[>laced  as 
regards  tlieir  normal  relation  to  each  other,  but  are 
not  completely  separated,  so  that  some  portion  of  the 
articuiar  surface  of  one  bone  is  still  in  contact  with 
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iBOme  portitm  of  tLe  articular  surface  of  the  other  j 

■■■COTn/ifcfa,  when  there   is  au   entire   separation  of  the 

T  two  articular  surfaces  from  each  other.     Dislocations 

L  may  be  eitlier  simple  or  compound.     In  the  former 

I  the  integument  remains  unbroken,  while  in  the  latter 

r'Uie   displaced   articular  surfaces   are  exposed  by  a 

J  Wound,  and  thus  air  is  admitted  into  the  cavity  of  the 

joint     A  compound  dislocation  is   one  of  the  most 

Herious    accidents    'which   can  befall  a  limb.     It   is 

generally   complicated   with  other    injuries,  and  the 

lesion  is  usually   attended   with  the  most  severe  form 

of  inflammation,  wliicli  rapidly  runs  on  to  suppuration 

and  complete  destruction  of  the  joint,  so  thut  bony 

anchylosis  is  the  most  favourable  result  which  can 

ensue.     If,  however,  the  joint  is  small,  us  one  of  the 

phalangeal  articulations,  tlie  injury  may  be  recovered 

trom  without  destruction  or  loss  of  motion. 

CaDses. — The  causes  of  dislocation  have  to  be 
considered  under  two  heads,  via.  (1)  predisposing,  (2) 
exciting  causes.  Among  the  predisposing  causes  may 
be  classed 

1.     TI\A     nature    of   Hie    joint.         Ball-aiid- socket 
joints,  on  account  of  the  greater  freedom  of  motion 
which  they  enjoy,  are  much  more  liable  to  become 
[  dislocated  than,  for  instance,  a  hinge  joint,  whei'e  the 
I  Kmount  of  movement  is  much  more  limited.     So  that 
I    it  may   be    laid  down   as   a  rule   that  the   greater 
freedom  of  motion  there  is  in  a  joint,   the  greater 
liability  there  will  be  to  dislocation.     2,  Tlie  situa- 
tion  of  the  joinL      Some    joints    are    much    more 
exposed  to  violence  than  others,  and  therefore  more 
I  frequently   dislocated.       3.  T/te    age  of  the    patKnt. 
L  Dislocations  generally  occur  in  adults  or  middle-aged 
F -individuals ;   being  rare    in   children    (with  the  ex. 
J  ceptiou  of  those  of    the  elbow  joint)  and    in    old 
I  people,     i.  TUe  sex  of  the  patient.     Males  are  much 
m  jnore  liable  to  sutler  from  dislocation  than.  tBiae.W,  <s^ 
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account  of  theii'  grftater  expoaure  to  sei-ioua  injuries, 
5.  T/ie  condition  of  the  etrualureg  round  a  joijii  may 
predispose  to  dislocation. ;  for  esamplR,  where  they 
have  been  stretched  by  previous  injury  or  effusion. 

The  exciting  causes  of  dislocation  are  two-fold ; 
either  external  violence  or  muscular  action.  Violence 
may  cause  dislocation  in  two  ways,  either  directly,  from 
blow  on  one  bone  entering  into  the  formation  of  a 
joint  driving  it  directly  away  from  the  other;  or 
indirectly,  where  a  fall  or  blow  on  one  part  of  the 
bone  is  transmitted  to  its  extremity,  and  forces  it 
away  from  the  articular  surface  with  which  it  is  in 
contact. 

Symploms. — The  signs  by  which  a  dislocation 
may  be  recognised  are  :  (1 )  pain,  which  ia  usually  of  a 
severe  and  sickening  character  ;  (3)  impaired  mobility, 
so  that  the  patient,  to  a  great  extent,  is  unable  to 
perform  the  various  voluntary  movements  of  the 
joint ;  (3)  change  in  the  shape  of  the  joint ;  (4) 
alteration  in  the  relation  of  the  bony  piominencea  in 
the  neighbourhood  of  the  joint  to  each  other;  (5)  the 
displaced  bone  can  sometimes  be  felt  in  its  new 
situation ;  (6)  an  alteration  in  the  length  of  the  limb ; 
it  being  sonietimea  lengthened,  sometimes  shoi-tened, 
according  to  the  position  of  the  liead  of  the  bone  ; 
(7)  and  an  alteration  in  the  dii-ection  of  the  Hvit  of 
the  bone. 

Dislocations  may  sometimes  be  mistaken  for 
fractures  ;  the  chief  points  of  distinction  are  the  im- 
paired mobility,  the  absence  of  crepitus,  and  the  fact 
that  when  the  deformity  is  reduced  it  does  not  as  a 
;  whereas,  in  fractures,  the  displacement  at 

e  recurs,  as  soon  as  the  extending  force  has  been 

Complications. — A.  dislocation  is  always  com- 
plicated with  injury  to  the  stiuctures  entering  into 
the  ibi'mation  of,  or  in  the  immediate  neighbourhood 
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of  the  joint.     The  boaes,  ligaments,  musclei),  vessels, 
and  nerves  may  all  suffer.     The  bones  are  very  fre- 
quently fractured  ;  in  fact,  in  some  joints,  notably  the 
ankle,    dislocation    rarely    occura    without    fractiii'fl. 
The  injury  to  the  bone  may  vary  from   tbe   chipping 
off  of  some  small  fragment  to  the  extensive  comminu- 
tion  of  the  articular  extremity  of  the  displaced  bone. 
Occasionally  fracture  of  the  shaft  of  a.  hone  may   taka 
place,  with  dislocation  of  its   extremity.      This  some- 
times occurs  in  the  humerus,  where  a  dislocation    of 
the  head  of  the  bone  ia  complicated  with  fracture  of 
the  upper  part  of  the   shaft.     The  ligaments  which 
connect,  the  hones  together  are,  as  a  rule,  more  or  less 
torn  in  all  complete   diilocations  ;   but   in  incomplete 
luxations    tliey   may    escape    laceration,    heing    only 
severely  stretched.     The  muscles  which  surround  the 
joint    are    often    much    bruised     and   lacerated,    and 
tendons  in  the  neighbourhood,  especially  those  which 
are  connected  with  the  capsule,  are  sometimes  torn 
across.    Arteries   and   veins   in   the   vicinity  of  the 
joint  may  be  compressed  by  the  displaced  bone,  and 
I    all  circulation  through  them  aii-ested ;  or  they  may  be 
'    ruptured,    tliough    on    account    of     their    elasticity, 
esfieoially  as  regards  the  arteries,  this  does  not  fre- 
I    qiiently   take  place.     Nerves   in   the  neighbourhood 
■    may  be  lacerated,  contused,  or  compressed,  leading  to 
[    intense  pain  at  the  time  of  the  injury,  and  subsequently 
I    to  paraJysis  of  the  muscles  they  supply. 
I  Xrcntmcnt. — In   the  treatment  of  dislocations 

I  the  first  indication  is  to  endeavour  to  effect  reduction 
I  aa  speedily  as  possible.  If  the  patient  is  seen  im- 
i  mediately  after  the  accident,  he  will  probably  be  faint 
L  and  his  musoles  will  be  relaxed,  and  reduction  can  then 
r  be  easily  accomplished  unless  there  is  some  mechanical 
impedbnent.  If,  on  the  other  hand,  he  has  rallied  from- 
I  the  first  shock  of  the  accident,  the  muscles  will  be  in 
I    B  condition   of  active   coutracticm,  o.v\.i  "^"^  q'Ssx  ' 
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conaiderable  impedinietit  to  reduction.     Under  these  I 
circumstdiicea  it  is  wiser  to  administer  an  anceathetio.    1 

There  are  two  principal  modes  of  reducing  dialo-  I 
catioiiB,  viz.  by  manipulation,  and  extension.  1 

ManipulaCion  aims  at  reducing  a  dislocation  by 
making  the  bone  retrace  the  steps  by  which  it  has 
become  displaced.  This  is  done  by  executing  certain 
moveiaeutB  of  the  limb,  which  shall  relax,  the  liga- 
ments and  disentangle  the  bones  from  each  othePj  and 
cause  the  head  of  the  displaced  bone  to  recede  into 
itfi  socket,  or  put  it  in  such  a,  position  &a  shall  enable 
tie  muscles  inserted  into  it  to  draw  it  back  again  into 
its  proper  place. 

Exlewiitm  has  for  its  object  the  overcoming  of 
muscular  and  other  resistance  by  a  superior  force, 
and  by  the  application  of  extension  to  the  limb  to 
forcibly  drag  the  bone  back  into  its  normal  situation. 
There  can  be  no  question  as  to  the  superiority  of  the 
former  metho<l,  as  being  the  more  scientitio  and  the 
less  likely  to  cause  injury  to  surrounding  structures, 
and  it  should  always  be  employed,  in  the  first  instance ; 
extension  being  reserved  for  those  cases  where 
manipulation  has  failed.  Extension  may  be  made  by 
means  of  the  hands  of  the  sui^eon  or  hia  assistant 
grasping  the  limb  below  the  seat  of  dislocation,  or  if 
thought  necessary,  by  a  bandage  or  jack-towel  fastened 
to  the  bmb  by  a  clove  hitch.  Or,  if  more  force  is 
required,  some  form  of  multiplying  pulley  must  be 
employed. 

After  a  dislocation  has  been  reduced,  it  is  necessary 
to  maintain  the  joint  in  a  fixed  position  for  some  days, 
otherwise  tlie  bone  may  easily  slip  out  of  position 
again,  the  ligaments  which  should  retain  it  in  place 
having  been  stretched  or  torn.  But  this  Sxed  position 
should  not  be  maintained  for  too  long,  otherwise 
fibrous  adhesions  between  the  injured  surfaces  may 
take  place,  and  thus  an  impairment  of  the-movementa 
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f  of  the  joint,  which  it  will  be  very  difficult  to  remedy, 
'  may  result  After  about  a  week  or  ten  days  of 
perfect  rest,  the  limb  should  be  loosened  from  the 
bandages  or  splint,  and  passive  motion  should  be 
I  gently  and  carefully  applied  to  the  joiut.  This  pro- 
\  oeeJing  should  he  repeated  daily  by  the  surgeon  (the 
I  limb  being  still  kept  bandaged)  during  the  intervals 
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of  his  visits  for  some  time  longer,  lest  some  lucautioua 
movement  of  the  patient  should  induce  a  recuiTence 
of  the  displiicemeut. 

Ilnrednced  dislocntions< — If  a  dislocation  is 
allowed  to  remain  uni-educed,  great  and  important 
changes  take  place  both  in  the  old  cavity  from  which 
the  bone  has  been  separate-d,  in  the  displaced  bone  it- 
self, and  in  the  tissues  a^iust  which  it  rests  in  its  new 
poaition.  In  the  ball-and-socket  joints  the  old  cavity  | 
generally  becomes  filled  up  vf\t\\  «.  ttiirovft.  ■nni!y6^\^ 
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and  its  circumference  becomes  contracted  and  leaa 
regular;  tbehead  of  the  bone  becomes  altered  in  shape; 
its  encrusting  cartilage  becomes  absorbed,  or  ela 
becomes  converted  into  a  dense  connective  tissue 
the  structures  against  which  the  head  of  the  bone 
become  hollowed  out,  forming  a  cavity  lined  by 
dense  £broid  material,  which  sometimes  partial! 
ossifies.  Between  the  two  bones  a  synovial 
comes  developed,  and  the  cellular  tissue  around  Ihentl 
becomes  infiltrated  with  plastic  matter  and  forms 'ft' 
complete  capsular  investment.  Thus  a  fairly  perfeoS- 
false  joint  is  formed,  in  which,  under  favourabli 
circum stances,  a  considerable  range  of  movement  may 
be  allowed.  In  the  hinge  joints  the  articular  ends 
are  altered  in  shupe  so  as  to  be  scarcely  recognisable, 
the  bony  processes  become  rounded  off,  and  the  ex- 
tremities of  the  bones  present  a  stunted,  angular 
outline ;  the  cartilages  covering  them  become 
tamorphosed  into  connective  tissue. 

Secondary  changes  take  place  in  the  neighbon 
structures  ;  muscles  shorten  and  atrophy,  and,  if  not- 
used,  undergo  fktty  degeneration ;  vessels  and  nerve«' 
become  incorporated  in  the  altered  structures 
neighbourhood  of  the  new  joint,  and  their  functions 
partially  interfered  with,  and  all  the  injured  tissues 
more  or  less  infiltrated  with  a  dense  cicatricial 
materia]. 

The  amount  of  movement  which  may  he  obtained 
in  an  unreduced  dislocation  will  depend,  in  a  great 
measure,  on  tlie  nature  of  the  joint,  very  much  more 
niotion,  as  a  rule,  being  possible  in  a  ball-socket  than. 
a  hinge  joint. 

In   determining   the   question    as  to   whether 
attempt  should  be  made  to  rodiice  an  old   disloeatii 
the  introduction  of  anasthotics  has  led  us  very 
siderably  to  modify  the  old  rule  laid  down  by  Sa 
.AsUej  Cooper,  that  it  was  improper  to  attempt 
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reduction  of  a  diBlocation  of  tlie  shoulder  which  had 
existed  for  a  longer  period  than  three  months,  or  ot 
the  hip  that  had  been  allowed  to  remain  unreduced 
for  more  than  eight  weeks.  Under  the  influence  of 
an  anaesthetic  dislocations  have  been  reduced  after  a 
much  longer  period  than  this,  though  it  is  always 
doubtful,  when  they  have  existed  for  a  very  long  time, 
whether,  if  reduced,  the  limb  would  gain  or  lose  in 
utility.  In  coming  to  a  decision  as  to  the  advisability 
or  not  of  attempting  reduction,  the  amount  of  [>ain 
produced  by  moving  the  displaced  bonea  on  each 
other  should  always  be  taken  into  acco\int.  If  the 
patient  can  move  his  limb  without  much  pain,  there 
ia  a  fair  prospect  of  his  obtaining  a  serviceable  false 
joint;  but  if,  on  the  other  hand,  any  attempt  to  move 
hia  limb  caiiaes  him  pain,  it  is  better  to  attempt  re- 
duction, aa  the  patient  will  not  be  induced  to  suffi- 
ciently exercise  his  false  joint  to  enable  him  to  obtain 
any  great  degree  of  motion  in  it.  In  attempting  the 
reduction  of  an  old-standing  dislocation,  all  adhesions 
must  be  first  thoroughly  broken  down,  and  then  an 
effort  be  made  to  replace  the  bone  by  manipulation  or 
.  extension. 

■  Special  Dislocations. 

P  Dislocatlan  of  tbc  lower  Jnw. — The  lower 
jaw  can  only  be  dislocated  in  one  direction,  viz.  for- 
wards (Fig.  32),  unleas  accompanied  by  fmcture.  One 
or  both  condyles  may  be  displaced.  The  former,  the 
"bilateral,"  is  the  more  common  of  the  two,  being 
met  with  in  about  three  to  every  two  cases  of  "uni- 
lateral "  dislocation. 

CanscB.— ^This  injury  can  only  take  place  when 
the   month   is   widely  open,      Under  these   circum- 

1  stances  the   condyle  of   the  jaw  is   situated  near  the 

f  summit  of  the  eminentia  articularis,  and  either  nius- 
ular  contraction  or  violence  maj  ca\i!6e  S.*!.  W  \)«asKia. 
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displaced  forwards  by  forcing  it  over  the  BHtmnit  of  J 
the  ridge.  Thus  tJie  jaw  is  liable  to  become  displaced 
during  the  act  of  yawning,  shouting,  or  vomiting ;  cMf 
it  has  been  known  to  occur  during  the  extraction  of  a 
tooth,  the  passing  of  a  Btomach-pump  tube,  or  in 
taking  a  cast  of  the  mouth. 

Syoiploms.— When  the  dislocation  is'  hilaUral, 
the  mouth  is  wide  open  and  the  lower  jaw  advanced 
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in  front  of  the  upper.  It  is  fixed  and  almost  im- 
movable, The  chin  is  caiTied  forwards,  and  the  face, 
when  viewed  in  profile,  appears  to  be  elongated  The 
lips  cannot  be  approximated,  and  lience  there  is  drib- 
bling of  saliva,  and  deglutition  and  speech  are  iiu- 
paired.  The  condyle  can  be  felt  in  front  of  its  natural 
position,  where  a  distinct  hollow  is  to  be  perceived. 

In  the  unilateral  dislocation  tlie  symptoms  are 
Jioi  ao  murketi,  and  the  chin  is  generally  inclined  to 
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ihe  opposite  side  to  that  on  which  the  dislocation  hus 
taken  place.  The  condyle  can  he  felt  in  its  natural 
situation  on  the  sound  side,  and  a  certain  degree  of 
movement  is  possible. 

Treatment, — Reduction  can  usually  be  effected 
by  introducing  the  thumb,  guarded  with  a  napkin, 
into  tlie  mouth  and  making  pressure  downwards  and 
biickwards  on  the  lower  molar  teeth,  at  the  same 
time  that  the  chin  is  elevated  with  the  fingers  ;  or  a  . 
"wedge  may  be  inserted  between  the  molar  teeth  on 
one  or  both  sides,  according  bb  the  dislocation  is  I 
unilateral  or  bilateral,  and  the  chin  forced  directly  ' 
upwards.  Sir  Aatley  Cooper  recommends  that  tlie 
end  of  a  piece  of  wood  about  a  foot  long  should  be  \ 
introduced  between  the  molar  teeth  of  the  two  jaws; 
by  raising  the  other  end  of  the  wood,  the  lower  molars 
are  depressed,  the  upper  teeth  acting  as  a  f  iilcruni,  and 
the  jaw  levered  back  into  its  placa  NSIaton  believed 
that  the  immobility  of  the  jaw  and  the  difficulty  in 
reduction  arose  from  the  coronoid  process  becoming 
fixed  against  the  malar  bone.  He  therefore  recom- 
mends that  reduction  should  be  effected  by  directly 
pressing  on  these  processes  and  forcing  tliem  back- 
After  reduction  the  jaw  is  to  he  fixed  with  a  four- 
tailud  bandage  for  at  least  a  week,  after  vhich  passive 
motion  must  be  cautiously  and  regularly  applied.  The 
jaw,  having  once  been  dislocated,  is  very  liable  to 
liecome  again  displaced,  and  in  some  cases  the  struc- 
tures around  the  joint  become  so  lax  that  the  accident 
is  constantly  recurring. 

In  old-standing  dislocations  an  attempt  should 
always  be  made  to  reduce  it,  tor,  even  if  it  does  not 
succeed,  the  effort  will  do  some  good  by  increasing 
the  mobility  of  the  bone  in  its  new  situation. 

Dislocation    of  tlie    clavicle.— The    clavicle  j 
may  be  dislocated  at    either  extttnm.t^  ■,  e\"ihii«;S: 
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the  aternum  internally,  or  from  the 
of  the  scapula  extpriuilly 

Dislocation  at  the  sternal  end  may  take  place 
three  directions,  viz.  firwirds,  bBckwards,  and  i 
wards,  named  in  their  ieliti\e  order  of  frequency 

Dislocation  forwards  is  caused  by  violenoe  ap- 
plied to  the  front  of  the  actomml  end  of  the  bone,  aa 

the  front  of  the 
ulder         Th 
the    stemftl 
end  of  tlie  boni 
start      foiwarda, 
severe  strain  is 
upon   the  ligainenl 
of  the   articulati 
they  gi*e  way,  i 
a  dislocation  result* 
ITiK.  33.— ulBJocation  of  tba  SUmal  sad      ^,  ,     e  ^t      t 

oftbeClarielBtirwards  Tlie  end  of  the  bon» 

IS  thrown    forwarder 

downwards,  and  mwnrds,  and  rests  on  the  anterior 

surface  of  the  manubimm 

Symptoms.— The  signs  of  the  injury  a 
marked,  the  prominence  of  the  displaced  bone 
front  of  the  sternum  being  very  characteristia  ThO 
shoulder  is  approximated  to  the  median  line,  and  allj 
movements  of  the  upper  extremity  are  attemled 
pain.  The  only  injury  for  which  it  ia  liable  to  be  mis- 
taken is  fracture  of  the  sternal  end  of  the  clavicle  _ 
but  the  abrupt  outline  of  the  projection,  and  thft 
presence  of  ci-epitiia  is  generally  sufficient  to  di» 
tinguish  this  lesion  from  dislocation. 

Treatment.— Reduction   is   to    be    effected   hy, 

drawing  the  shoulders  forcibly  backwards,  with  th^ 

knee   placed  in    the   middle    of  the   patient's   back, 

between  the  two  scapulas.      After  reduction  there 

ottea  the  j^reatest  difficulty  in  maintaining  the  boi 
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'   in  position.      Tliia  ia  best  done  by  placing  a  la,i^e  pad 
the  axilla,  and  applying  a  figure  of  8   bandage  to 
1   shoulders.       It  ia   a   good    plan   to    instnict   the 
patient  to   wear  an   ordinaiy  hernia    truss  over  liie 

I  joint  for  some  time  after  the  injury,  as  a  recurrence  ia 

j  Tery  likely  to  occur. 

Dislocation  backwards  may  be  pi-oduced  either 
bydirect  or  indirect  violejice;  by  indirect  violence,  when 
a  force  is  applied  to  the  shoulder,  driving  it  forwards 
and  inwards  ;  or  by  direct  violence  when  a  force  is 
applied  directly  to  the  inner  end  of  the  clavicle. 
The  articular  end  of  the  bone  may  be  displaced  back- 
■wards,  and  either  a  little  downwards  or  upwards 
from  its  normal  jwsition ;  in  the  former  instance 
tying  behind  the  limt  piece  of  the  sternum,  in  the 
latter  lying  above  the  level  of  the  upper  border  of 
this  hone. 

Symptonis, — There  ia  a  well-marked  depres.sion 
at  the  stemo-clavicular  articulation,  and  the  end  of  the 
clavicle    can    be    felt    at    the    front   of    the    neck, 

I   or    else   it    will     be    found    to     Iiave     disappeared 

i  behind  the  sternum.  There  is  approximation  of  the 
shoulder  to  the  median  line  of  the  body,  and  ]iain 
and  inability  to  use  the  extremity.  The  head  ia 
inclined  to  the  injured  side.  In  addition  to  this, 
special  symptoms  may  be  present  owing  to  pressure  on 
neighbouring  parts.  There  may  be  dyspncea  from 
pressure  on  the  trachea  ;  dysphagia  from  pressure  on 
the  CBBophiigus  \  or  congestion  of  the  head  and  face, 
and  perhaps  even  semicoma,  from  pressure  on  the 
large  veins  at  the  root  of  the  neck. 

Treatment. — Reduction  may  generally  be  accom- 
plished, as  in  tlie  dislocation  forwards,  by  placing  the 
knee  in  the  midille  of  the  bock,  between  the    two 

.  BcapulEE,  and  forcibly  drawing  the  two  shoulders  back- 

[  wards.  To  retain  the  bones  in  position  a  large  pad 
ihould  be  placed  over  the  apioe  Mii  a.  t'ewei  ^  ^ 
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liandage    tightly    applied    over    the    points     of 
sliouldera.    There  is  often  great  difficulty  in  i-etaining-   i 
the  bone  in  its  place,  andwlieu  tliis  is  Go,  and  there  are 
urgent  symptoms  of  dysphagia  or  dyspnoea,  it  may 
become  necessary  to  excise  the  end  of  the  clavicla 

Dislocation  upwards  is  of  very  rare  occnrrenoe, 
and  can  only  be  produced  by  indirect  force  applied 
to  the  shoulders  in  a  very  unusual  dij-ectioii,  so  that 
it  is  forced  down- 
wards and  inwards. 
TJie  end  of  the  bone  ■ 
ifl  carried  inwai'd 
well  as  upwards,  and 
rests  on  the  upper 
border  of  the  ster- 
num, between  the 
ateriio  -  mastoid  and 
sterno-hyoid  muscles. 
Sfmpiouis,— 
The  sterna]  end  of 
the  clavicle  fomis  a 
prominent  swelling 
in  its  new  position,  in  front  of  the  trachea.  The  axis 
of  the  clavicle  is  directed  forwards  and  upwards,  and 
there  is  a  considerable  interval  between  it  and  the 
first  rib.  There  is  loss  of  motion  in  the  extremity  and 
approximation  of  the  shoulder  to  the  mesial  line  o£  | 
the  body. 

Treatment.^ — In  order  to  efi'ect  reduction 
large  and  hard  pad  should  be  placed  in  the  axilla  to 
act  as  a  fulcrum,  and  the  elbow  pressed  well  in  to  the 
side  of  the  chest.  At  the  same  time  the  end  of  the 
bone  must  be  forced  downwards  by  direct  pressure 
npon  it.  In  order  to  retain  the  bone  in  position  after 
reduction,  a  pad  must  be  placed  in  the  axilla  and  the 
arm  bound  to  the  side,  the  shoulder  being  at  the  same 
tinie  raised  by  carrying  the  bandage  under  the  point 


0[  tha  Clunc 


Dislocations  of  the  Clavicle. 


171 


of  the  elbow  and  over  the  opposite  shoulder.     This 
■may  be  supple  men  ted,  if  necessary,  by  a  pad  over  the 

I  joint,  securely  bandaged  so  as  to  make  direct  pressure 
a  the  sternal  end  of  the  bone. 
Dislocation  of  tiie  acromial  end  of  the  clavicle 

L  onght  more  correctly   to  be  described  as  dislocation 

I  of  the  acroLiion  process 
of  the  Bcapula,  in  accor- 
dance with  the  usual 
nomenclature  of  disloca- 
tions, where  the  more 
distal  bone  is  the  one 
usually  spoken  of  as  being 
dittlocated. 

This  injury  is  more 
common  than  dislocation 
at  the   sterao  -  clavicular 

I  joint,  and  almost  invari- 
ably takes  place  in  one 
direction,  that  is  to  say, 
the  clavicle  is  displaced 
upwards  on  to  the  acro- 
mion process.  Some  few 
cases  Lave,  however,  been 
recorded  where 
been    displaced    beneatli 

this  process,  It  is  generally  caused  by  a  direct  blow 
on  the  scapula,  especially  if  the  blow  be  given  from 
behind,  so  as  to  drive  the  point  of  the  shoulder  for- 

Symptoms.— The  signs  of  the  ordinary  dis- 
location are  unmistakable.  There  is  a  marked 
prominence,  produced  by  the  outer  end  of  the  clavicle 
'ing  on  the  top  of  the  acromion  process  of  the 
scapula;  the  shoulder  is  depressed  and  approximated 
to  the  middle  line  of  the  body,  and  the  patient  i& 
^  , unable  to  raise  his  arm  up'WBixd&  o\cix\^V«a&- 


Fig.  35.- 
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Treatment. — Reduction  can  generally  be  ace 
plished  by  drawing  tlie  points  of  the  shoulders  back- 
wards, and  Kt  the  same  time  making  direct  pressare 
on  the  prominent  end  of  the  clavicle ;  but  there  is 
great  difficulty  in  maintaining  the  ])arta  in  apposition 
after  reduction.  This  is  best  done  by  placing  a  pad 
over  the  joint  and  firmly  atrappingit  in  tliia  position  by 
a  broad  webbing  carried  over  it  and  round  the  point  of 
the  elbow,  and  afterwards  binding  the  arm  to  the  side. 
DisIocnUoD  of  tbe  hnmerns.  —  Dislocatiune 
of  the  shoulder  occur  much  more  frequently  than  . 
at  any  other  articulation.  The  head  of  the  humerus 
may  be  displaced  in  five  different  directions,  viz.  (1) 
forwards,  inwards,  and 
slightly  downwards  {the 
siibcoracoid) ;  (2)  down- 
wards, and  lightly  for- 
wards, and  inwards  (the 
aiibglenoid)  ;  (3)  back- 
wards, inwards,  and 
slightly  downwards  (the 
subspinous) ;  (i)  for- 
wards, inwards,  and 
upwards  (the  subclavi- 
cular) ;  and  (5)  forwards 
and  upwards  (the  supra- 

1.  Subcoracofd.— 

This  is  by  far  the  most 
thB  HnineruB,  common  form  of  disloca- 

tion of  theshoulderjoint. 
The  head  of  the  bone  is  thrown  forwards,  inwards,  and  I 
slightly  downwards,  so  tlint  the  anatomical  neck  of  | 
the  humerus  rests  on  the  anterior  edge  of  tbe  glenoid   I 
cavity,  immediately  below  the  coracoid  process  of  the 
scapula.     It  lies  above  the  tendon  of  the  subscapularia 
muscle,  H-iicJi  ia  frequently  torn ;  when  this  is  not 
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the  case,  the  neck  of  the  bone  is  embraced  by  the  fibres 
of  the  mnacle,  and  this  often  proves  to  be  a  serious 
impediment  to  reduction. 

CnnscSi — -This  form  of  dislocation  may  bo  pro- 
duced either  by  a  direct  blow  or  fall  upoD  the  shoulder, 
the  force  being  inflicted  in  such  a  manner  as  to  drive 
the  head  of  the  bone  forwaids  and  inwards  ;  or  by 
falls  on  the  elbow  or  hand,  when  the  arm  is  extended 
fi"om  the  side.  In  these  latter  cases  it  would  seem 
probable  that  in  many  instances  the  head  of  the  bone 
is  primarily  displaced  downwards,  and  that  the 
subsequent  alteration  in  its  position  to  beneath  the 
coracoid  process  is  due  to  muscular  contraction,  or  to 
the  direction  in  which  the  violence  was  applied. 

Symptoms.— In  many  particulars  the  signs  of  all 
forma  of  dislocation  of  tlie  shoulder  joint  are  the  same, 
and  it  is  principally  by  the  alteration  in  the  direction 
of  the  axis  of  the  bone,  by  its  letigtheaing  or  shorten- 
ing, and  by  the  presenoe  of  the  head  of  the  bone  in 
ita  new  situation,  where  it  can  be  felt,  that  the  diflbr- 
ential  diagnosis  between  the  various  forma  can  be 
established.  The  signs  common  to  all  dislocations  of 
the  shoulders  are  :  (1)  pain  ;  (2)  flattening  of  the 
,»houlder;  (3)  apparent  projection  of  the  acromion 
loesa;  {4)  a  depression  beneath  tliis  process;  (5) 
^idity  or  impaired  mobility  about  the  joint ;  and  (6) 
the  presence  of  the  head  of  the  bone  in  a  new  situation. 
To  these  may  be  added  two  special  signs,  which  will 
be  found  useful  in  substantiating  the  diagnosis  in 
doubtful  cases.  The  one  was  pointed  out  by  the  late 
-Mr.  T.  Callaway ;  it  consists  in  taking  the  vertical 
imference  of  any  shoulder  in  which  dislocation 
ts  by  means  of  a  tape  carried  over  the  acromion 
[JUid  under  the  axilla,  when  an  increase  of  about  two 
B  over  the  sound  side  will  be  found  to  be  an  invari- 
concomitant.  The  other  ia  known  as  DugB;s'3 
[uide.     "If  the  fingers  of  the  in'^iweA  \\aii  ta».'VR. 
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placed  by  the  patient,  or  by  the  surgeon,  iipon  the' 
sound  shoulder,  while  the  elbow  touches  the  thorax,  a 
condition  that  obtains  in  the  normal  condition  of  the 
joint,  there  can  be  no  dislocation." 

The  principal  signs  by  which  the  subcoracoid  dis- 
location may  be  diagnosed  from  the  ether  forma  are  ; 
(1)  An  alteration  in  the  direction  of  the  axis  of  the 
hone-  The  elbow- 
is  generally  thrown 
backwards  and 
away  from  the  side, 
and  the  bone  is 
directed  inwards, 
away  from  its  nor- 
mal direction.  (2) 
The  head    of    the 

times,  in  thin  pep- 
be  easily  felt 
■  the  corar 
coid  process ;  but 
in  stout  people  it 
cannot  always  be 
perceived,  though 
e-ven  in  these  there  I 
ia  generally  a  greater  fulness  than  natural  of  ths  ^ 
anterior  fold  of  tlie  axilla.  (3)  There  is  usually  I 
very  slight  lengthening  of  the  a 

2.    Subglenoid. — In  this  dislocation  the  hea^ 
of  the  bone  is  displaced  downwards,  and  at  the  sam« 
time  a  little  forwards  and  inwards.     It  rests  c 
axillary  border  of  the  scapula,  just  below  the  glenoid  J 
caTity,  between  the  subscapnlaris  above,  the  long  head  | 
of  the  triceps  behind,  and  the  teres  muscles  below. 

Causes.— It  is  caused  ntuch  in  the  same  way  c 
the  flubcoracoid  dislocation,  by  falls  on  the  elbow  <: 
hnad  svhen  the  arm  ia  extended  away  from  the  sida J 
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''■When  tie  arm  is  in  this  position  the  head  of  the  bone 
projects  below  the  lower  niargin  of  the  glenoid  cavity 
and  stretches  the  inferior  part  of  the  glenoid  ligament. 
Any  sudden  force  applied  to  the  limb  while  the  bone 
is  in  this  position  tears  the  ligament,  and  the  head  of 
the  bone  becomes  displaced  downwards  into  the  axUla. 
If  it  remains  in  this  position,  a  subglenoid  dislocation 
is  the  result,  but  in  tlie  majority  of  instances  it  is 
ibrced  away  from  this  position  by  a  continuance  of 
'"  e  violence  which  caused  the  primary  displacement, 
n  upwards  by  muscular  action,  and  one  of 
e  other  forma  of  dislocation  results, 
Symploms* — The  common  signs  which  charao- 
e  all  dislocations  of  the  shoulder  are  more  pro- 
iounced  in  this  form  than  in  the  preceding,  and  there 
n  addition  to  these,  certain  special  signs  by  which 
this  dialocatiou  may  be  difierentiated  from  the  others. 
The  elbow  is  thrown,  considerably  away  from  the 
Bide,  and  there  ia  not  the  same  inclination  backwards 
Bs  in  the  subcoracoid  variety.  Instead  of  the  fulness 
of  the  anterior  fold  of  the  axilla,  which  was  present 
in  the  subcoracoid  dislocation,  there  is  in  these  cases  a 
depression,  due  to  drawing  downwards  of  the  pectomlis 
major  at  its  attachment  to  the  humerua.  The  head 
of  the  bone  can  be  felt  in  the  asilla,  and  there  is 
considerable  lengthening  of  the  arm. 

3.    Sabspinous.  ^In  this  dislocation  the  head 
I  ,'c&  the  bone  is  driven  backwards  and  downwards,  and 
I  irests  on  the  back  of  the  scapula  in  the  mfraspinatus 
r  foBsa,  immediately  beneath  the  spine  and  between  the 
infraspinatus  and  teres    minor  muscles.      Malgaigne 
hoi  also  described  another  variety,  in  which  the  head 
iwsta  beneath  the  acromion  process.     It  seems,  how- 
ever, to  be  merely  a  less  complete  form  of  the  same 
i  differs  oiJy  in  the  fact  that  the  symptoms 


J  marked. 
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produced  by  direct  violence,  i.e.   by  blows  struck  wi  i 
the  front  of  the  shoulder  ;  or  by  indirect  force,  ii 
Eame  way  aa  the  auhcora«oid  dislocation,  the  i. 
displacement  being  downwards,  and  the  head  of  thff  J 
bone   boing   suhsequently   forced   or  drawn  into  i 
position  beneath  the  spine      The  reason  why  tJio  ditt 
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a  generallv  forwards   (SubJ 
coiacoid),  13  probably  o 
af  count     of    the 
pectoral  muscle,  pi 
from    the   front    of    thij 
chest  to  the  upper  partfl 
of  the  humerus,  having  a 
tendency  to  pull  the  bone^ 
in  this  direction. 

Symptoms.— In  the  ' 
subspinous  dislocation,  i 
addition  to  the  symptomB  "i 
common  to  all  forma,  we 
find  that  the  axis  of  the 
humerus  is  directed  back- 
wards, 80  that  the  elbow 
_  is  advanced  in   front  of 

Fig.  3S,— Subspinona    Dislocation     the  body,  and  the  bone  is 

oftheHumenu.  j^^  ^Jjg  game  time  rotated 

inwai-ds,  so  that  the  fore- 
arm is  thrown  across  the  fi-ont  of  the  chest.  There 
is  some  lengthening  of  the  arm.  The  head  of  the 
bone  forms  a  considerable  prominence  on  the  dorsum 
of  the  scapula,  and  there  is  a  marked  depression 
beneath  the  ooracoid  process. 

4.    Subclnvicular. — This  £orm  of  dislocation  is 
very  rare,  and  is  an  exaggerated   form  of  the  sub- 
coracoid.     The  head  of  the  bone  is  thrown  forwards 
and  inwards,  and  also  upwards,  so  that  it  rests 
front  of  the  chest,  internal  to  the  coracoid  process,  and    , 
immediately  beneath  the  clavicle. 
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Causes. — The  di'^Ioeation  requiree  great  force  to 
produce  it,  and  is  caused  by  the  head  of  the  bone  being 
violently  driven  against  the  anterior  part  of  the  cap- 
snlar  ligament.  There  ib,  therefore,  in  these  cases 
considerable     lace- 


V 


Fig.  38— 
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I  forming  a  globnlar  prominence  beneath  the  pectoral 
\  ainacle.  On  account  of  the  great  displacement, 
acromion  is  very  prominent,  and  the  hollow 
I  beneath  it  well  marked.  There  is  sliortening  of  the 
[  ftrm,  and  the  elbow  13  carried  outwards  and  back- 
I  Wards. 

.    Snpracoracnid.  — T)iis  is  a  mixed  form  of 

accident,  the  dialocation  being  secondary  to  fi'aoture 

[  of  the  coracoid  process.     The  head  of  the  bone  rests 

[  between  the  fractured  coracoid  and  acromion  processeii, 

1  contact  with  the  anterior  border  of  the  clavicle. 

I  As  far  a^  I  am  aware,  only  three  cases  of  this  injury 

have  been  recorded. 

Trcatmeul.^ — There  are  three  different  modes  o£  J 
Lt|»dudng  dislocationB  of  Ulb  Bl:iGi\]L\di«t  '^aux\.-.  ^  '^ 
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manipulation;  (2)  by  extension;  (3)   by  mscbanicaij 
appliances.  ,1 

By  manipulation. — The  simple  plan  recently  iii^ 
troduced  by  Koch&c  appears  to  be  the  most  eilicieidA 
means  of  reducing  dislocations  by  manipulation.  Tli^| 
patient  is  seated  in  a  chair,  and  the  EUi^eon,  BtandiD^B 
in  front  of  him,  gently  presses  the  elbow  to  the  sidt^H 
the  fore-arm  having  first  been  flexed  on  the  arm.  Tbdfl 
humerus  is  now  rotated  outwards  until  the  fore-arm  i(« 
at  a  right  angle  with  the  body.  In  many  caBes  this  ilA 
all  that  is  necessary,  and  the  liead  of  the  bone  will  b^l 
felt  to  recede  into  its  pJace.  Should  it  not  do  bo,  thd| 
elbow  is  now  to  be  raised  from  the  body  and  rotate^fl 
inwards,  until  the  hand  reaches  the  opposite  shouldenfl 

By     esetention. — There     are     several     plana      b}^ 
which  dislocations  of  the  shoulder  may  be  reduced  byl 
extension.      The    simplest    and  best   is   by   tlie  heel  ■ 
in  the  axilla.     The  patient  is  placed  on  a  low  couch,  \ 
and  the  surgeon,  seated  on  its  edge  and  facing  the  I 
patient,  places  his   heel  in  the  axilla,  and,  taking  the  I 
patient's   wrist,   draws  the  arm   steadily  downwards.  1 
After  sufficient  extension  has  been  mado,  should  the  I 
bone  not  recede  into   its  place,  as  it  often  does,  he    I 
brings  the  arm  across  the  front  of  the  patient's  chest. 
The  foot  theu)  acting  as  a  fulcrum,  forces  the  head  of 
the   bone  upwards  and  outwards,   and  so  effects  re- 
duction.     Another  plan,  which   sometimes   succeeds 
when  others  fail,  consists  in  laying  the  patient  flat  on 
his  back,  and  haying  fixed  the  scapula  by  means  of  a 
jack-towel  passed  over  the  shoulder  girdle,  and  held 
by  an  aasistent  standing  at  the  foot  of  the  bed>  making 
extension  vertically  upwards. 

Many  other  plans,  too  numerous  to  mention,  have 
been  advocated  at  difl'erent  times,  all  of  which  liave 
proved  efficient.  It  will  generally  be  found,  however, 
tJiat  one  or  the  other  methods  mentioned  above  will 
Bucceed  in  eflVcting  reduction,  unless  in  the  case  of 
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old  nnreduced  diBlocation,  when  it  may  be  necessary 
to  have  recourse  to  the  pulleys. 

By  pulleyi. — The  patient  having  been  brought 
thoroughly  under  the  influence  of  an  anfesthetic,  all 
ftdhesiona  are  to  be  thoroughly  broken  down.  The 
scapula  is  fixed  by  a  leather  collar,  which  encircles  the 
shoulders,  and  is  fastened  to  a  ataple  on  the  sound  side 
of  the  patient.  The  pulleys  are  ta  he  attached  to  the 
lower  end  of  the  humerus,  and  estenaion  made  in  a 
horizontal  direction  and  continued  until  the  head  of 
the  bone  is  felt  to  move,  when  the  surgeon  should 
endeavour  to  manipulate  or  push  the  bone  into  place. 
After  reduction  the  arm  must  be  bandaged  to  the  side, 
with  a  pad  tn  the  axilla,  and  maintained  in  this  position 
for  a  week.  Passive  motion  must  then  be  commenced. 
The  surgeon  must  daily  remove  the  bandage,  and  care- 
fully and  cautiously  move  the  joint  in  every  direction ; 
the  arm  being  Etill  kept  bandaged^  between  his  visits, 
for  another  tin-ee  weeks,  when  the  patient  may  be 
allowed  to  bpgin  to  use  his  arm,  at  first  with  care, 
and  he  should  avoid  all  violent  exercise  for  some  time 
longer. 

Accidents  occasionally  occur  in  reducing  old- 
Btanding  dislocations  of  the  shoulder  joint.  Of  these, 
capture  of  the  axillary  artery  is  the  most  common,  and 
.would  appear  to  result,  in  some  cases,  from  the  vessel 
having  become  adherent  to  the  bone,  and  becoming 
lacerated  in  breaking  down  the  adhesions.  The  axillary 
vein  may  also  be  injured,  though  less  commonly  than 
the  artery.  The  humerus  may  be  fractured,  the 
brachial  plexus  bruised  or  lacerated,  and  finally  the 
skin,  subcutaneous  tissue,  and  muscles  torn,  as  the 
result  of  excessive  force  employed  in  the  reduction  of 
ft  dielooation. 

In  determining  the   point  as  to  whether  an  at^ 

tempt  should  be  made  to  reduce  an  old  standing  dis- 

ration  of  the  shoulder,  a  great  deaV  \uijsS.  i-e-jeiiSv 
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upon  the  amount  of  motion  which  the  patient  enjoysj  \ 
and  how  fiir  tliis  motion  can  be  carried  on  withoufc  i 
pain.  If,  after  three  months  or  longer,  there  is  a  fair 
amount  of  movement  of  the  head  of  the  bone  i 
new  situation,  it  is  better  to  abandon  all  attempts  At  1 
reduction,  since  the  patient  will  probably  have  a  mors  , 
uaefiil  arm  than  if  the  attempt  at  reduction  succeeded^.  I 
without  being  exposed  to  the  risks  which  must  attend  i 
such  a  proceeding.  > 

Dislocation    of  the   elbow. ^Dislocation  of 
the  elbow  joint  ia  a  common  accident,  occurring  fre- 
quently in  young  people.      Both  bones  may  be  dia-  ■ 
placed  backwards,  forwards,  inwards,  or  outwards  ; 
a  combination  of  two  of  these  forms  may  occur,  aac|-l 
both  bones  be  dislocated  backwards  and  outwards,  ta*:B 
backwards      and 
wards.    One  bone  only  3 
may     be      displaced  |;fl 
thus,    the    ulna 
alone      be      displaced.9 
backwartls,  or  the  r 
dius  may  be  diBlocftted.I 
forwards,    backwards,.! 
or  outwards. 

Dislocation 
botli  bones  of  thel 
lore  -  arm  back.-! 
wards.— This  is  by  J 
far  the  most  commoaj 
'*  "tiie'Fo'^e'lum'bBck^d^'''"'  '     liixation  of  the  elbow,  I 

and  IS  usually  c 
by  falls  on  the  palm  of  the  hand  The  disIocatioaB 
may  be  complete  or  incomplpte  In  the  complete  fornifl 
the  coronoid  process  of  the  ulna  is  lodged  in  thftj 
olecranon  fossa  of  the  humerus,  while  in  the  incoin-J 
pleto  form  it  rests  on  the  trochlear  surface  of  the  bon^ 
yja  some  oases  tlie  dislocation  is    oomplicat«d 
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fi-actare  of  the  coroaoid  process,  but  oa  a  rule  bhia 
does  not  occur. 

Sj-Diptoms. — There  is  couaiderable  deformity 
about  the  joiot,  the  olecranon  stands  out  piximineiitly 
behind  the  elbow,  and  the  triceps  can  be  felt  to  be 
leparated  from  the  bone.  In  front  of  the  joint  the 
rounded  end  of  the  humerus  can  be  plainly  perceived. 
The  head  of  tlie  radius  forms  a  globular  swelling 
behind  the  external  condyle.  The  fore-arm  is  flexed 
And  supinated,  and  there  is  undoubted  shortening. 
The  injury  may  be  mistaken  for  transverse  fracture 
of  the  lower  end  of  the  sliaft  of  the  humerus  ;  but  in 
these  cases  the  relative  position  between  the  o 
knd  the  olecranon  ]>ro- 
«ess  is  unaltered,  and 
this  constitutes  a  ready 
of  distinguisliing 
e  injury  from  the 

DtslocatiOD  ol 
botb  bones  of  Ibe 
fore-arm  forwards. 

— This  ia  a  very  rare 
farm  o!  dislocation,  and 
oaa  only  take  {ilace  when 
the  fore-arm  is  in  a  coo-    Kj.  4i,— DisiocBtion  ot  the  Booei  of 

i-.<  f      ^  a      •  Uie  Fora-unu  tOTHorda.    {After 

ditionof  extremeflexion,  Brjuni.) 

and  usually  occurs  from 

felling  backwards  on  the  point  of  the  elbow.  The 
dislocation  may  be  completo  or  incomplete.  When 
complete  the  olecranon  is  quite  in  front  of  the  con- 
dyles ;  in  the  incomplete  form  the  tip  of  this  process 
rests  against  the  articular  surface  of  the  humerus. 

Symptoms.  —  The     fore-arm     is    considerably 
'lengthened    and     usually   bent    on    the     arm.       The 
|)roniinenco  of  the  olecranon  is  entirely  lost,  and  the 
mdylea  of   the  humerus  caa  be  iuVt  aX  'Oae  \ftd«.  '^J 
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the  joint,  with  the  triceps  muacle  tightly 
over  them.  The  sigmoid  cavity  o£  the  ulna  and  tht 
head  of  the  radius  can  usually  be  felt  at  the  front  of 
the  bend  of  the  elbow. 

Lateral  dialocallon  of  both  bones  of  thi 
fore-arm. — The  lateral  dislocations  of  the  elbow  an 
almost  always  iacomplete,  the  luxation  outwards 
the  more  common  of  the  two.  In  the  outward  dialog' 
cation,  the  eigmoid  cavity  of  the  ulna  reste  against 
the  capitellum  or  radial  head  of  the  humerus,  and 
the  radius  projects  beyond  the  external  condyla 
the  dislocation  inwards,  the  sigmoid  cavity  of  the  nln» 
rests  against  the  internal  condyle,  and  in  consequence 
of  the  fore-arm  becoming  pi-onated  the  head  of  the 
radius  lies  a  little  beiow  and  in  front  of  the  articular 
surface  of  the  humerus. 

Symptoms. — In  both  forms  of  dislocation  there 
is  great  distortion  and  increased  width  of  the  joint. 
The  fore-arm  is  flexed  and  pronated.  In  the  dislocaticai 
outwards  the  head  of  the  radius  can  generally  be 
recognised  forming  a  prominent  swelling,  and  in  the 
dislocation  inwards  there  is  a  marked  and  elongated 
projection  on  the  inner  side  of  the  joint,  caused  by 
the  internal  border  of  the  gi-eat  sigmoid  cavity.  In 
both  the  relation  of  the  olecranon  to  the  condyles  is 
altered. 

The  dislocations  backwards  and  outwards  and  back- 
wards  and  iraoards  diifer  from  the  common  dislocation 
backwards  merely  in  the  fact  that  the  bones  of  the 
fore-ana  are  thrown  a  little  to  the  radial  or  ulnar  side 
of  their  normal  position,  and  therefore  the  tip  of  the 
olecranon  will  he  found  to  be  approidmated  to  one  or 
the  other  condyle. 

Dislocation  ol  the  ulna  alone  is  a  very 
rare  form  of  injury,  and  one  about  which  we  know 
very  little.  It  always  takes  place  backwards,  and 
may  be  recognised  by  the  projection  of  the  olecrancai 
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b'beliind  the  joint,  at  the  saroe  time  that  the  ^ead  iA 
\  the  radius  is  felt  rotating  in  its  natitral  jraBition. 

Trealment. — In  all  the  above  described  dialo- 
[  cations,  rednction  can  generally  be  eflected  by  the 
e  plan.     The  piitieut  is  seated  on  a  cbn.iF,  and  the 
[  su)^;eon,  standing  in  front  of  him,  pla«eB  his  foot  on  the 
I  chair  and  his  knee  in  the  bend  of  the  injured  elbovr, 
D  that  it  shall  press  against  the  upper  part  of  the 
bones  of  the  foi-e-arDi.     He  at  the  same  time  takes 
hold  of   the  patient's  wrist   and    slowly  and  forcibly 
bends  the  fore-arm,  and  the  reduction  is  Boon  effected. 
Others  recommend  thut  the   knee   should   be   pressed 
I   against  the  lower   end  of  the  humerus,  and  the   fore- 
I  arm  forcibly    extended,   and  then    flexed.       In    o!d- 
Y  standing    dislocations   alt    udhesiana    must    first    be 
\  thoroughly  broken  down  before  any  attempt  is   made    1 
[■  at  reduction,   and  in  some  cases  it    will    be    found    1 
^  necessary  to  resort  to  jjuUeys.     It  rarely  happens  that  I 
t  reduction  can  be   effected  after  a   longer  period  than    1 
\  five  or  six  weeks,  and   there  is  gieat  danger  in  nsing   J 
f  the  pulleys,   if  much  force  is  employed,  of  fractuiTng   1 
I  the  humerus.  ' 

I  Dislocation  of  the  head  or  the  radius.— 
L  3Tie  head  of  the  radius  may  be  dislocated  hackwardt 
\  Kndjbrwardg,  and  also,  though  rarely,  in  a  direction 
i  oulvmrdK.  There  appears  to  he  considerable  difference 
L  of  opinion  as  to  whether  the  forward  or  backward 
f  dislocation  is  the  more  common.  The  injury  in  both 
t  oases  is  produced  in  the  same  way,  by  falls  on 
k  the  hand :  in  the  one  instance,  the  lower  end  of 
C  the  radius  being  driven  bat^kwards  and  the  head 
k  tilted  foi'warda,  producing  the  anteiior  dislocation ; 
L  in  the  other  the  whole  bone  being  driven  back- 
I  vards  and  the  head  displaced  on  to  the  back  of  the  ' 
I  eondyle. 

I        In  the  /forward  dislocation  the  fore-arm  is  semi-     , 
kflexed   and   fixed    midway  between   gu.^iiaa.tuy&.  «sA..^ 


184  Manual  of  Suhcerv.  I 

prOBation,  and  tLe  liead  of  tbu  radius  cun  be  felt  in  I 
the  hollow  just  above  the  external  condyle,  I 

In  the  backwwrd  dislocation  the  fore-arm  is  slightly  I 
flexed  and  maintained  in  a  jwisition  of  pronation.  Tha  1 
limh  is  indined  outwards  fi*Qin  the  elbow  point.  Thft  ■ 
head  of  the  radins  can  be  felt  forming  an  easily  1 
recoguiaed  projection  behind  the  external  condyle.  I 

Oislonatlon  outward  is  a  very,  rare  form  of  I 
injury,  in  which  the  head  of  the  bone  ia  displaood  ] 
outwards  and  upwards  above  the  external  condyle.  It 
can  be  easily  detected  in  this  situation  beneath  the 
sldn,  which  is  tightly  stretched  over  it,  and  can  bo 
felt  rotating  during  supination  and  pronation  of  the 
fore-ami. 

Treatment. — These  various  dislocations  of  the 
radius  may  be  reduced  in  the  same  way.  The  upjier 
arm  is  to  be  grasi^ed  by  an  assistant  just  above  tha 
elbow,  and  firmly  held.  The  surgeon  then  oxteuda 
the  wrist,  and  after  he  judges  that  sulhcient  exten- 
sion has  been  made,  suddenly  flexes  the  fore-arm  on 
the  arm,  at  the  same  time  endeavouring  to  push  the 
head  of  the  rudius  hack  into  its  place. 

DislocHtlan  of  the  wrist  is  a  very  rare  acci- 
dent, and  is  caused  by  falls  on  tha  hand.  The  hones 
of  the  carpus  may  be  displaced  either  backwards  or 
forwards,  the  former  being  ranch  the  more  common 
accident  of  the  two ;  and  the  deformity  which  is 
produced  reBeiiibies  very  much  a  Colles'a  fi-acture,  but 
t])e  position  of  the  styloid  processes  and  their  relation 
to  each  other  and  to  the  bones  of  the  hand  at  onoe 
establishes  the  distinction.  These  distocatious  are  to 
be  reduced  by  extension. 

Dislocation  of  the  radvus  from  the  ulua  may  take 
place  at  tlie  radio-carpal  joint  from  violent  twiBt& 
The  riuliuH  may  be  displaced  either  forwards  or  book- 
warda. 

The  carpal  bones  are  not  of  ten  displaced  from  on9    ' 
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I  another.  The  most  frequent  dislocation  is  that  of  tlie 
I  liead  of  the  os  mngmim,  ■  fro!n  violenoe,  during 
I'extreine  flexion  of  the  wmt.  The  head  of  the  bone 
I  easily  to  be  recoguised  as  a,  piyiminetit  globular 
I'HWelling  on  the  dorsum  of  tlie  liHjid. 

The  most  common  dislocation  in  the  hand  is  that 
tot  the  proximal  phalanx  of  the  thumb  from  ItB  meta- 
■■Oarpibl  bone.    The 


■  |ihalaux 

I  raJiy     '   . 

r  backwards,  and 
rtiie  head  of  the 
r metacarpal  bone 
f  being  driven  for- 
■vards  is  buttou- 
f  lioled  between  the 
'  two  bellies  of  the 
'  flexor  brevis  pol< 

licis,  often  causing 

great  difficulty  iu 

reduction.       The 

thumb  presents  a 

>yery  characteris- 
tio  deformity.  The 
proximal  phalanx 
IS  bent  backwards 
almost  to  a  right 
angle  with  the 
metacarpal  bone, 

and  at  the  same  time  the  terminal  phalanx  is  flexed. 
The  head  of  the  metacarpal  bone  can  be  felt  on  the 
palmar  aspect.  Reduction  is  to  be  effected  by  forcibly 
ailducting  the  metacarpal  bone  into  tiie  palm  of  the 
hand,  by  Iwnding  the  phalanges  backwards  and 
L hyper-extending,  and  then,  by  suddenly  flexing  the 
^thumb  on  the  metacarpal  bone,  reduction  may  be 
mmplished.     If  this  does   not  satssei  ^S.  '^f^  ^^^i 


I 
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J  to  divide  subeutaneouBly  the  tendons  of  the  I 
tlexor  brevia  pollicis,  or,  aa  Dr.  Humphrey  has  BHg-  ' 
gested,  draw  them  aside  with  a  book,  introduced  \ 
t)itough  an  incision  made  on  either  aide  of  the  joint. 
Luxations  of  the  other  joints  but  raj-ely  happen,  except  , 
as  the  result  of  severe  crushing  violence,  and  present 
nothing  special  as  lo  their  nature  or  treatment. 

Dislocation  of  tbe  hip. — The  hip  joint  may 
he  dislocated  in  four  different  directions,  viz.  (1) 
upwai'ds  ajid  backwai-ds,  on  to  the  dorsum  of  the'  \ 
ilium,  (2)  backwards,  into  the  sciatic  notch,  (3)  down- 
wards, into  the  obturator  foramen,  and  (4)  inwardH,  on  ■ 
to  the  pubes.  It  must  be  borne  in  mind,  however, 
that  the  head  of  the  hone  does  not  always  occupy 
the  same  position  in  these  dislocations,  but  may,  bb 
Mr.  Bryant  says,  "rest  at  any  jioint  ai-ouud  its 
jacket"  These  varieties  are  therefore  only  adopted 
for  purposes  of  ckssitication  and  description,  and  as 
indicating  generally  the  various  directions  in  which 
the  head  of  the  bone  may  be  displaced. 

Canses.— There  seems  to  be  very  good  ground 
for  believing  that  the  majoi-ity  of  luxations  of  the 
hip,  unattended  with  fracture,  are  primarily  disloca- 
tions downwards,  and  are  produced  while  the  thigh 
is  in  a  condition  of  forced  abduction,  and  that  the 
(Majtion  which  the  head  of  the  bone  will  subse- 
quently occupy  depends  upon  the  amount  of  flexion 
and  rotation  which  may  be  present  at  the  moment 
of  the  accident.  When  the  thigh  is  abducted  the 
greatest  strain  is  put  upon  the  weakest  part  of  the 
capsular  Ugament.  The  heiid  of  the  femur  bulges  over 
the  lower  and  inner  shallow  margin  of  the  cotyloid 
cavity,  and  presses  against  and  strains  the  lower  and 
inner,  that  is,  the  weakest  part,  of  the  capsular  ligament. 
If  any  severe  force  is  now  apphed  this  portion  of  : 
the  ligament  gives  way,  and  the  head  of  the  hone 
is/«imarily  displaced  downwards,     Kat  this  tiuie  the 
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I  limb  IB  in  a  condition  of  flexion  and  inward  rotation,   1 
the    ilutial  Molence  which  produced    the  dislocation  I 
[  being    continued,  the    head  of    the  femur    la    forced  | 
I   round    the  lower    and    outer    margin  of    the  cavity, 
and    dislotation     bacliwards,   or    backwards    and    up- 
wards, IS  the  result      If,  on  the  other  hand,  the  thigh 
IS  extended  and  rotated 
outwards,    the    head    o£ 
the   bone   is    forced    m 
the    opposite    direction, 
round  the  inner  margin 
of  the  cavity,  producing 
dislocation    on     to    the 
pubea      Wliereas,  if  the 
abduction    is    nnaccom 
panied    by    rotation    m 
either  direction,  the  bone 
remauiB  m  the  pnmary 
position    into    which    it 
was  displaced,  that  is  to 
say,  downwards   Though 
tbiB  IS  true  of  the  ma- 
jority of  dislocations  of 
the  hip,  it  aeenis  probable 
that       the       dblocation 
backwards      can       take 
place  directly,  and  this  ev' 
acetabulum. 

Dislocation  on  to  the  dorsnni  lUi.— This  is 
the  most  common  form  of  dislocation  of  the  hip, 
occuning  as  frequently  as  the  other  three  dislocationa 
together.  The  head  of  the  bone  generally  rests  on 
the  doranm  of  the  ilium,  jiiat  above  the  facet  which 
marks  the  oiigin  of  tlie  reflected  head  of  the  rectus  J 
mnsele,  but  may  vary  in  position.  Sometimes  it  U  I 
situated  considerably  higher  on  the  dorsum  ;  sometimes  J 
in  advance  of  this  poHiUoo,  ic  wnae  c»s&%  «» 


1  without  fracture  of  the 


I 
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tliat  the  Iiead  of  the  bone  rests  in  the  notcli  between.  I 
the  anterior  Huperior  and  anterior  inferior  spinouB  pro-  I 
cesaea  of  the  ilium.  This  is  known  as  the  "  »uprar-i  1 
Bjiinona"  dislocaliou.  The  head  of  the  bone  ia  always  ] 
above  the  obturator  internus  moscle,  and  it  is  from  I 
this  circumstance  that  fiigelow  distinguishes  it  from-  J 
the  sciatic  dislocation ;  the  one  luxation  being;  i 
"above,"  the  other  "below  the  obturator  intemua."       ] 

Symptoms. — There  is  a  marked  distortion  about 
the  ld[),  which  appears  to  be  wider  and  flatter  than. 
natural  The  trochanter  is  less  prominent,  and  ap- 
proximated to  the  crest  of  the  ilium  ;  the  head  of  tha, 
bone  can  generaUy  be  felt  beneath  the  glutei  muscles  ;,  J 
the  limb  is  considerably  ehortened,  sometimes  as.  I 
much  as  two  or  three  inches  ;  the  thigh  is  ilexed,.  \ 
rotuted  inwards  and  adducted  so  that  the  axis  of  the 
femur  runs  acrosa  the  lower  third  of  tha  sound  thigh, 
and  if  the  patient  were  in  the  erect  position  the  ball 
of  the  great  toe  would  rest  on  the  sound  ankle.  The 
voluntary  movements  of  the  joint  are  quite  abolished, 
and  only  a  slight  amount  of  passive  flexion,  adduc- 
tion, and  inversion  is  permitted.  The  vessels  in  the 
groin  may  be  noticed  to  have  lost  their  support,  and 
a  hollow  behind  them  can  generally  be  easily  per- 
ceived. The  dislocation  may  be  diagnosed  from, 
fracture  of  the  neck  of  the  thigh  bone  by  the  fixed 
position  of  the  limb,  by  the  inversion,  by  tlio  absence 
of  crepitus,  and  the  presence  of  the  head  of  the  bone 

Treatment. — An  endeavour  should  always  be 
made,  in  the  first  instance,  to  effect  reduction  by 
manipulation.  The  patient  must  be  placed  on  hia 
back  on  a  low  couch  or  the  floor,  and  thoroughly 
aniesthetised.  The  surgeon  stands  over  his  patient 
and  flexes  the  leg  on  the  thigh  and  the  thigh, 
on  the  pelvis.  Tlie  flexion  ia  to  be  carried  to  its 
esti'eme   limits ;  the   knee   being   at  the  same  time 
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MOmewliat  adducted  and  brought  well  over  the  middle 
'  line  of  the  body.     While  the  flexion  is  tuaintained 
the  limb  is  to  be  abducted  to  its  fullest  exteTit,  and 
['then  rotated  outwards  and  brought  suddenly  down 
)  extended  position.     By  this  series  of  uian- 
I  ttuvres  the  head  of  the  bone  will  be  made  to  retrace  the 
Ljtepa  by  which  it  has  been  dislocated,  and  reduction 
t  *iU  generally  be  accomplished.    Should  it  not  succeed, 
r;Ieoourse  must  be  had  to  extension  by  means  of  pulleys. 
1  The  patient  must  be  laid  on  his  sound  side,  and  the 
|,|ielyis  fixed  by  a  perineal   band   attached   to  some 
L!^tt»tionary  object    behind    the  patient's   head.     The 
T  jralleys  are  to  be  connected  to  the  lower  part  of  the 
L  iihigh,  which  is  to  be  flexed  on  the  abdomen,  and  exten- 
Ti  (non  made  at  light  angles  to  the  trunk.     Sir  Astley 
I  Oooper  recommended  that  the  patient  should  be  laid 
on  his   back  and   extension  made   across   the   lower 
,  third  of  the  sound  tliigh.     But  this  plaa  would  en- 
danger the    integrity   of  the   ileo-femoral  ligament, 
which   must  be    tense,    with    the    thigh    extended ; 
Trhereas,  it  is  relaxed  when  the  thigh  is  flexed  and 
would  thus  facilitate  reduction. 

2.  Dislocation  backwards. — In  this  dislo- 
oation  the  head  of  the  bone  may  rest  on  any  part  of 
the  posterior  surface  of  the  ischium,  below  the  ob- 
turator intemiis  muscle.  It  may  rest  on  the  margin 
of  the  notch,  or  on  the  structures  passing  through  it. 
It  may  rest  on  the  spine  of  the  ischium  or  against  the 
\  tuberosity,  opposite  the  smaller  socro-sciatic  foramen. 
I  Symptoms. — The  sigus  by  which  the  dislocation 

I  iMrckwards  is  characterised  are  very  similar  to  those 
if  the  iliac  dislocation,  hut  are  less  pronounced  and 
IS  marked.     There  is  distortion  and  flattening  about 
,  and  the  trochanter  is  displaced,  though  not 
3  extent  as  in  the  fomier  dislocation  ;  it  is 
i  a  little  above  and  some  distance  behind  its 
^  situation.     There  is  shortening  tn  V\^  «'t>^£^'t. 
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of  about  Fbii  inch,  Tlie  thigh  is  flexed,  rotated  iU'-  i 
wards  and  adducted,  though  to  a  less  extent  than  ia 
the  dorsal  dialDcation.  So  that,  with  the  patient  i 
the  erect  position,  the  ball  of  the  great  toe  reata  o 
the  great  toe  of  the  sound  foot.  The  axis  of  the 
femur  is  directed  across  the  sound  knee,  instead  of  i 
acroaa  the  lower  third  of  the  thigh.  The  facility  with, 
which  the  head  of  the  bone  can  be  felt  will  depend  in 


In   1 


its  positi 


.   it 


he  made  out 
with  ease;  in 
others  it  can  only 
be  perceived  witii 
the  greatest  AiSa.- 
cuUy,  or  perhaps 
not  at  all.  Active 
movement  and  al- 
most all  passive 
movement  is  abol- 
ished, flexion  being 
the  only  motion 
which  is  permitted. 
Treatment.— 
Reduction  is  to  be 
effected  in  the 
mployed  for  the  dorsal  disloca- 
tion, and  will  generally  be  accompliahed  by  manipula- 
tion, without  the  aid  of  the  pulleys.  By  flexing  the  thigh 
on  the  pelvis,  abducting  and  rotating  outwards;,  the 
head  of  the  bone  is  made  to  retrace  its  steps,  just  as 
in  the  dorsal  dislocation,  and  it  is,  without  difficulty 
or  any  great  expenditure  of  force,  returned  to  ita 
socket.  If  failure  should  attend  the  attempt  to  re- 
duce the  dislocation  by  manipulation,  the  pulleys  must 
be   applied  in  the  same  manner  as  in  the  pi-evioua 


acdB  of  tlie  Head 
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'  ease.  The  patient  must  be  laid  on  liis  eouad  eide, 
and  with  the  thigh  flexed  as  much  aa 
pelvis,  extension  made  at  right  angles  to  the  trunk. 
This  may  be  supplemented,  if  there  is  any  difficulty, 

I  by  a  bandage  or  towel  placed  under  the  upper  part  of 

I'  the  thigh  and  pulled  directly  upwards.    This  will  assii^t 

\  in  raising  the  liead  of 

I  the  bone  over  the  mar- 
gin of  the  acetiibuliim. 


3.  1 


Into  the  obtiirator 
■en.  —  In    this 

L  dislocation  the  head  of 

\  the  bone  generally  rests    i 
i    obturator    ex- 

'  temuB  muscle,  close  to 
ler  margin  of  the 
obturator  foramen ;  but 
ne    instances    it 

I  may  be  displaced  still 

I  farther    inwards,    and 
I  the  rami  of  the 

I  pubes  and  iBchium,  nt 

I  about    their   point    of 

I  junction. 

V  Symptoms 
There  is  an  appearance  Fo^enr°  "~ 
of  flattening  and  de- 
formity about  the  hip.  The  trochanter  i 
prominent  as  natural,  and  in  its  normal  position 
is  a  depreBsioil.  The  fold  of  the  buttock  \i 
level  than  on  the  sound  side,  and  there  is  a  hollow 
in  front  below  the  middle  of  Poupart's  ligament 
If  the  patient  is  in  the  erect  position,  the  body  will 

I  be  bent  forwards,  owing    to    the  pfioaa    and  iliacaa 

■  being  put  on  the  stretch,  and  will  be  tilteti  i 
''  e  injured  side,  from  obliquity  of  tUe  ^V™*,    "^^wsfc 


Fig.    «i- 
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■will  give  tbe  appearance  of  very  consiJerable  lengt 
ening,  though  the  actual  amouat  is  very  slight,  a 
Bome  recorded  cases  no  increase  in  length  has  b 
found  after  the  most  careful  measurement  The  li 
is  abducted  and  advanced  in  front  of  the  other,  a 
tbe  toes  are  generally  poiDted  straight  forward 
though  in  some  casea  there  may  be  slight  ev£ 
The  adductor  muscles  are  stretched  and  form  a 
coi-d,  extending  from  the  pubes  to  the  middle  of  the 
thigh.  The  facility  with  which  the  head  of  the  bone 
con  be  felt  depends  upon  its  position.  If  it  rests  on 
tlie  obturator  membraiie,  it  cannot  be  distinctly  felt 
through  the  muscles ;  but  if  it  is  displaced  farther 
inwarda  and  reste  on  tlie  rami  of  the  pubes  and 
ischium,  it  can  easily  be  felt  in  the  perinfeum,  and 
sometimes  even  the  dimple  on  it  can  be  detected 
beneath  the  tense  skin.  A  certain  amount  of  passive 
motion  is  possible,  and  the  patient  miiy  soon  be  able 
to  perform  a  certain  amount  of  flexion  bj  bis  own 
efforts,  but  any  attempt  at  extension  is  attended  with 
severe  pain.  Patients  in  whom  thia  dislocation  has 
been  allowed  to  i-emain  unreduced,  are  often  able  to 
walk  without  pain,  and  with  very  little  difficulty. 

Trealinciit. — This  form  of  dislocation  can 
generally  be  reduced  by  manipulation.  The  ]>atient 
is  to  be  laid  on  the  floor,  and  the  surgeon,  si^ndiiig 
OTer  him,  grasps  the  ankle  with  one  hand  and  tlie 
knee  with  the  other,  and  flexes  tbe  thigh  on  the 
pelvis,  at  the  same  time  slightly  abducting  it.  He 
then  rotates  the  thigh  forcibly  inwards,  and,  adducting 
it,  brings  the  knee  down  to  the  floor  by  a  movement  of 
extension. 

Another  plan,  which  is  said  to  answer  equallj'  well, 
consists  in  circumducting  tbo  knee  inwards  after 
flexion,  until  it  is  brought  as  far  as  the  middle  line  of 
the  body  J  then  rotating  outwards  and  extending  the 
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combination  of  extension  with  manipulatio 
Bometimes  succeeds  in  reducing  this  dislocation.  The 
thigh  is  first  flexed  on  the  abdomen,  and  then  the 
head  of  the  bone  is  forcibly  dragged  upwards  and 
outwards  into  its  socket,  the  Rurgeou  standing  c 
his  patient  and  fixing  the  pelvia  by  placing  his  foot  . 
on  the  horizontal  ramus  of  the  pelvis. 

Reduction  by  extension  with  pulleys  must  he  Ci 
ducted  in  the  following 
manner ;  counter-extension 
is  made  by  a  girth  or  belt, 
which  is  to  encircle  the 
pelvis,  and  is  fixed  to  a 
staple  in  the  wall  on  the  pa- 
tient's sound  side.  Another 
girth  is  placed  round  the 
npper  part  of  the  injured 
thigh,  and  passed  under  the 
pelvic  girth  to  prevent  it 
alipping.  To  this  is  attached 
the  pulleys,  which  are  fixetl 
to  a  staple  in  the  wall  on 
the  same  side  as  the  in- 
jured limb.  Extension  is 
now  made  so  as  to  pull 
the  bone  outwards  and 
upwards,  and  at  the 
same  time  the  ankle  is 
grasped  and  drawn  towards  the  middle  line  of  the 

DlBlocation  on  to  the  pnb«s. — In  this  dis- 
location the  jjosition  which  the  liead  of  the  bone 
BSBumes  varies  very  much.  Generally  it  is  found 
resting  on  the  junction  of  the  horizontal  ramus  of  the 
pubes  with  the  ilium,  but  it  may  be  placed  on  any 
part  of  the  pubes,  even  as  far  inwards  as  to  be  iiiji' 
intact  with  its  spine.     Sometinvaa  Vt.  S&  divK^votj^  w 
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front  of  tlie  pvtbes,  lying  a  little  to  tLe  inner  side  <A\ 
tlie  anterior  inferior  spinouB  process  of  the  ilium.  I 

Symploms.— Ttiia  luxation  is,  perh&pB,  of  itUfl 
dislocations  of  the  hip,  the  one  moat  easy  of  recogoi'- 1 
tion,  on  account  of  the  fact  that  the  heud  of  the  bono* 
13  generally  pkinly  to  be  perceived  as  a,  rounded  A 
swelling  juat  above  Poupart'a  ligament.  There  iaf 
also  considerable  deformity  about  the  hip,  mid  ti\ 
general  appeai'ance  of  flattening,  with  absence  of  the:| 
jii'oniinence  of  the  trochanter.  There  is  slight  J 
shortening  of  the  lioib,  and  the  knee  and  foot  J 
are  very  considerably  everted,  and  more  or  lew  J 
abducted  front  the  middle  line  of  the  body,  and  thai 
knee  cannot  be  approximated  to  the  one  on  the  oppo-l 
site  side  of  the  body.  There  is  often  great  pain  down  ■ 
the  front  and  inner  side  of  the  thigh,  from  Gtretcbinal 
of  the  anterior  crural  nerve.  A  certain  amount  ($■ 
flexion  and  outward  rotation  ia  possible,  but  ftny'l 
inward  rotation  or  extension  ia  impossible.  ■ 

Tr€Otiiieiit.^E eduction  by  manipulation  shouli  I 
first  be  attempted,  and   will    generally    be    found    t«»  I 
succeed.     Tlie  patient  is  laid  flat  on  his  back  on  thai 
fioor,  and  the  thigh  flexed  in  an  abducted  position,  so    I 
that  the  knee  is  carried  beyond  the  line  of  the  side  of 
the  body.     The  thigh  ia  now  circiimdvicted  inwards, 
BO  that  the  knee  is  over  the  median  line  of  the  body. 
This  circumduction  inwards  must  not   be   carried   too 
far,  otherwise  the  head  of  the  bone  will  be  forced  past  A 
the   socket,    and    a   displacement  backwards   be  thai 
i-esnlt.       The    thigh    ia    now    i-otated    outwards    an4  ¥ 
extended,  so  as  to  bidng  the  knee  down  to  the  ground,  f 
notation  inwards  appears  to  succeed  in  some  ca 
equally  s»  well  as  rotation  outwards. 

Extension  by  pulleys  must  be  applied  as  follov 
the  pelvis  having  been  fixed  by  a  perineal  ba 
fastened  to  the  wall  a  little  above  and  behind  1 
line  of  the  body,  extension  is  made  in  a  directioi^ 
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dovn'WBTds  and  outwards.  After  tliia  lioa  been  dono 
for  some  time,  aa  aAsist-aat  lifts  the  head  of  the 
bone,  by  means  of  a,  towel,  over  the  brim  of  the 
acetabulum. 

»  After  reduction,  in  all  forms  of  dislocation  of  the 
tip,  the  patient  is  to  be  kept  in  bed  on  hia  back  with 
Ilia  legs  tied  togetber  and  the  limb  supported  witL 
sand-baga.  At  the  end  of  about  two  weeks  passive 
motion  must  be  commenced  and  continued  diiilj,  great 
care  being  exercised  to  prevent  a  recurrence  of  the 
displacement.  The  patient  must  not  be  allowed  to 
use  his  leg  for  some  weeks  longer. 

Dislocation  of  the  patella. — The  patella 
may  he  dislocated  outwards,  inwai-d.?,  or  edgeways. 

Dislocalion  ontn'ards  is  far  the  most  common 
displacement,  and  may  be  complete  or  incomplete. 
It  is  produced  either  by  muscular  contraction,  by  the 
violent  action  of  the  quadriceps  extensor  cruris  (and 
hence  is  said  to  occur  more  frequently  in  kuock-kueed 
individuals),  or  by  direct  violence,  that  is,  a  blow  on 
the  inner  edge  of  the  lione. 

Sympioms—The  leg  is  extended,  or  slightly 
flexed  and  fixed  in  this  iKisition  ;  the  knee  is  fattened 
And  broatler  than  natui'al,  and  a  depression  is  to  be 
felt  in  the  position  the  patella  normally  occupies.  In 
the  complete  dislocation  the  bone  can  be  felt  on  the 
outer  side  of  the  joint ;  in  the  incomplete  form  it 
presents  a  prominent  swelling  on  the  outer  paii  of 
the  articuiiir  surface  of  the  femur,  its  intemal  border 
being  lodged  in  the  notch,  and  its  external  border 
projecting  prominently  under  the  akin. 

Diltlacatlon  inwards  appears  to  be  always 
produced  by  direct  blows  on  the  outer  edge  of  the 
bone.  Like  the  former  dislocation,  it  may  be  com- 
plete and  incomplete,  and  the  symptoms  are  much 
the  same,  with  the  exception  that  the  pittella  is  found 
aa  the  inner  instead  of  the  outer  s,\Aft  ol 'Ooa '-iovoS.. 
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TreaUnenti^The  patient  having  been  plao 
under  the  influence  of  an  aoiesthetic,  the  thigl 
acutely  Sexed  on  the  pelvis,  the  leg  at  the  aa 
being  extended,  on  the  thigh.  The  margii 
patella  which  is  farthest  from  the  centre  of  the  join 
ia  to  be  forcibly  depressed.  This  wiU  have  the  eflecj 
of  raising  the  other  edge,  which,  being  tilted  over  tj 
condyles,  is  immediately  drawn  by  the  action  of  thl 
muscles  into  its  natui-al  position. 

Dislocation  ed^en'ays  (or  vertical  roti 
tion)  of  the  patella. — In  this  peculiar  dislocatici 
the  patella  undergoes  a  vertical  rotation  around  i 
longitudinal  axis  through  its  own  centre.  In  oonaA 
quence  of  this  one  border  projects  prominently  undel 
the  skin,  and  the  other  is  lodged  in  the  intercondy'^ 
loid  notch,  its  surfaces  being  directed  inwards  and 
outwards.  It  occasionally  happens  that  a  complete 
rotation  takes  place,  and  the  bone  is  tamed  com- 
pletely roimd,  so  that  the  artictdar  surface  presents 
anteriorly. 

This  accident  is  generally  produced  by  a  direct 
blow  on  the  edge  of  the  patella  while  the  limb  ia  in  a 
semiflexed  position.  It  has  been  said  also  to  occur 
from  violent  muscular  contraction  while  the  leg  ia 
twisted,  as  in  jumping  with  the  foot  inverted  or 
everted. 

Symptoms. — The  position  of  the  patella  at  once 
establishes  the  nature  of  this  accident ;  its  prominent 
boi-der  can  be  felt  formiug  a  hard,  well-marked  ridge 
under  the  stretched  skin,  with  a  depression  on  either 
wide  of  it.  The  limb  ia  completely  extended,  and  any 
attempt  to  flex  it  is  attended  with  very  great  pain. 

Treatment.— Ab  a  rule,  reduction  may  bo  accom- 
plished by  suddenly  and  forcibly  bending  the  knee 
while  the  patient  is  under  the  influence  of  an  suns' 
tlietic ;  or,  should  tliis  fail,  the  bone  may  be  induced 
to  undergo  a  retrograde  vertical  rotation  by  pressure 
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of  the  bone  after  the  thigh   , 
yci  the  pelvis,  and  in  this   | 


on.  the.  promineut 

haa  been  acutely  flexed 

way  reduction  may  ' 

After  the  reduction  of  any  of  the  dislocations  of 
the  patella  there  will  probably  be  Bome  swelling  and 
efTiiaion  into  the  joint,  and  the  limb  must  be  kept 
fixed  on  a.  splint  and  cold  applied  to  the  part.  Paa- 
sive  motion  must  be  commenced  early,  and  the  knee 
supported  for  some  long  period  with  a  knee  cap  or 
liandage,  since  these  disloca- 
tions, having  once  taken 
place,    are    very     liable     to 

Dislocation  or  the 
knee  is  a  very  rare  form  of 
injury,  and  is  always  the  re- 
sult of  very  great  violenoa 
It  may  occur  in  four  principal 
directions :  forwards,  back- 
wards, inwards,  and  outwards, 
and  any  of  these  dislocations 
may  be  complete  or  incom- 
plete. As  a  rule,  however 
the  antero-posterior  disloca- 
tions are  complete;  the  lateral 
ones  are  incomplete. 

Causes. — These  injuries 
are  generally  proilueed  by 
some  violent  strain  or  wrench 
of  the  knee,  as  in  a  person 
jumping  from  a  carriage  in 

rapid  motion,  or  a  fall  from  a  horse,  the  foot  beins  | 
entangled  in  the  stirrup,  so  that  the  patient  is  draped  ] 
along  the  ground. 

In  the  dislocntjon  rorirards  the  displacement 
is  usuaUy  complete,  and  the  popliteal  surface  at  the 
back  of  the  tibia  rests  against  the  a.nteTL'^t  '&\a\'a»b  <& 


^^1    is  usual 
^H  back  of 
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the  lower  end  of  the  femur.      Often  there  ia  a  alight 
lateral  displacement  as  welL      The  cotiil)  lea  of   the 
femur,  pi-ojectifig  in  the  ham,  somotimes  compress 
lacerate  the  popliteal  vessels. 

SfinptoinSi— The  deformity  produced  ia  very 
great  There  is  considerable  shortening ;  there  is  a 
projection  in  front  of  the  knee,  above  which  1 
generally  be  felt  the  patella,  freely  movable,  and  the 
quadriceps  extensor  is  quite  lax  and  looa&  Behind 
the  joint  the  condylcB  of  the  femur  may  be  recognised 
by  their  rounded  form  on  a  lower  level  than  the  tibia 
in  front.  The  limb  below  the  knee  is  generaUy  cold 
and  swollen,  and  the  pulsation  of  the  tibial  arteries 
diminished  or  absent.  Occasionally  severe  pain  ia 
complained  of  from  jiressnre  on  the  popliteal  r 

In  the  dislocaliOD  backwards  the  anterior 
aurfiice  of  the  upper  margin  of  the  tibia  rests  against 
the  poatcrior  surfaces  of  the  two  condyles  of  the 
femur,  and  the  displacement  ia  therefore  not  so  great 
as  in  the  forward  dislocation. 

Symptoms. — There  ia  ahortening  of  the  limb, 
though  not  to  the  same  extent  aa  iii  theprevioua  case, 
and  the  knee  ia  generally  semiflexed,  but  may  be  ex 
tended.  The  piominenc*  of  the  condyles  in  front  i 
well  marked,  and  beneath  tliem  ia  a  transvetse  de- 
pressiou.  The  patella  can  be  felt  resting  in  the  groove 
between  the  two  condyles.  The  head  of  the  tibia  Ie 
to  be  plainly  felt  ia  the  ham,  where  it  forma  a  projec- 
tion among  the  muscles  of  the  calf. 

In  the  incomplete  form  of  these  antero-posterior 
dialociitions  the  symptoms  are  the  same  as  ii 
plete  form,  hut  are  leaa  marked.      As  a  ri 
incomplete  form  the  popliteal  vessels  and  ne. 

TreaUncnt. — The  reduction    of  thes 
tiona  is  genendly  easy,  on  account  of  the 
iaceTAiioa  of   surrounding   structures  which 
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aocompanies  the  itijury.  The  patient  is  to  be  laid  on 
his  back  and  steady  estendon  and  counter- extension 
employed,  the  surgeon  at  the  same  time  endeavouring, 
by  direi^t  pressure  on  the  displaced  head  of  the  tibia, 
to  push  it  back  a^ain  into  its  proper  position.  After 
reduction,  die  limit  is  to  be  maintained  on  a  splint  for 
two  or  thi-ee  weeks,  and  cold  lotions  or  ice  applied. 
At  the  end  of  this  time  passive  motion  should  be 
commenced  and  employed  carefully  and  cautiously. 
It  is  advisable  that  the  patient  shouid  wear  a  knee 
cap  for  some  time,  inasmuch  as,  the  ligaments  having 
been  extensively  torn,  a  recurrence  ia  likely  to  result 
unless  Eome  artificial  means  of  support  is  employed. 

If  the  popliteal  arteiy  has  been  compi'essed  by 
the  displaced  bone,  the  cireulation  in  tlie  tibial  vessels 
will  probably  return  after  reduction  has  been  effected. 
If,  on  the  other  hand,  it  has  been  lacerated,  gangrene 
will  probably  supervene,  rendering  amputatioo  neces- 

I^ateral  diBlocationa  of  the  knee  are  more 
common  than  the  antero-posterior  dislocations,  and  are 
generally  incomplete.  The  outer  tuberosity  of  the 
tibia  beiog  displaced  on  to  the  inner  condyle  of  the 
femur ;  or  the  inner  tuberosity  on  to  the  outer  con- 
dyle, according  as  the  dislocation  is  inwards  or  out- 
wards. 

Symptoms. — The  signs  of  this  injury  are  well 
mai'ked,  and  the  deformity  of  the  Joint  at  once  iu< 
dicates  the  nature  of  the  displacement.  The  promi- 
nence of  the  tibia  on  one  side,  with  a  depression  above, 
and  the  condyle  of  tiie  fem\ir  on  the  other,  with  a 
depression  below,  at  once  indicate  the  nature  of  the 
lesion.  The  limb  is  slightly  tloxed,  and  there  ia  a 
sulcus  in  the  situation  of  the  ligamentiim  patellse. 
Thei-e  ia  no  shortening. 

Treatment. — Reduction  is  easy,  and  may  be 
^ected  by  simple  extension ;  the  surgeon  at  tlve  * 
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time  gently  moving  the  limb  from  side  to  side,  or  else 
elightly  rotating  it.  After  redaction,  the  same  treat- 
ment must  be  adopted  as  lu  the  aiitero-poaterior 
dislocation. 

Dislocation  of  tlie  semllnnar  fibro-carti' 
lageB.— These  cartilages  may  he  displaced  in  two 
directions,  either  inwards,  towards  the  spine  of  the 
tibia,  or  outwards,  so  that  they  pi-oject  beyond  the 
margin  of  the  tibia.  In  the  hrat  variety  the  circum- 
ference of  the  cartilage  is  torn  away  fi'om  the  capsule 
of  the  joint  and  is  turned  inwards,  so  aa  to  occupy  the 
intercondyloiii  notch.  In  the  second  variety  tlie 
cartilage  is  displaced  away  from  the  centre  of  the  joint, 
so  as  to  project  beyond  the  articular  surface  of  the 
tibia.  There  appeara  to  he  aome  difference  of  opinion 
as  to  whether  the  internal  or  external  cartilage  is 
most  frequently  displaced,  The  accident  is  generally 
caused  by  aome  sadden  twiat  of  the  leg  or  foot  while 
the  knee  is  flexed.  Thus  a  patient,  while  walking, 
may  strike  his  t£>e  Elitist  a  stone  or  some  inequality 
in  the  ground,  and  by  this  means  displace  one  of  the 
fibro-cartilagea  of  his  knee.     {See  page  256.] 

Symptoms. — The  patient  '  ' '  ' 
an  acute  and  sickening  pain 
severe  as  to  cause  him  to  fal 
flexed,  and  he  is  unable  to  extend  it,  any  effort  to  do 
so  being  attended  with  increased  pain.  If  the  carti- 
lage has  been  diaplaced  away  from  the  spine  of  the 
tibia,  it  may  he  felt  projecting  under  the  skin  ;  but  if 
it  has  been  displaced  inwards,  it  will  not  probably  be 
felt,  though  there  may  be  a  projection  on  one  or  other 
side  of  the  ligamentum  patellfe,  and  a  depression  may 
be  felt  between  the  head  of  the  tibia  and  the  condyle 
of  the  femur.  The  injury  is  usually  foUowed  by  rapid 
effusion  into  the  joint. 

Treatment.^ Red  action  may  usually  be  effected 
bjrfotvih}0  Qexion  of  the  knee  to  its  fulleat  extent, 


suddenly  seized  with 
1  the  knee,  often  so 
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and  then,  when  the  patient's  attention  is  directed 
elsewhere,  so  that  the  muscles  are  off  their  gaai-d, 
suddenly  extending  the  leg  on  the  thigh.  After  re- 
duction the  knee  must  be  kept  quiet  on  a  splint,  and 
the  synovitis  treated  by  cold.  The  j^tient  should  be 
instructed  always  to  wear  a  knee  cap,  for  the  accident 
having  once  taken  place  is  very  liable  to  recur. 

DislocalioD  of  the  bead  or  tbe  fibnla, 
occasionally,  though  rareiy,  takes  place.  It  may  be 
dislocated  forwards  or  backwards.  When  the  bone  ifl 
dislocated  forwards  its  head  is  thrown  on  to  the  an- 
terior surfece  of  the  outer  tuberosity  of  the  tibia  ;  in 
the  dislocation  backwards  it  rests  against  the  posterior 
surface  of  the  same  bone. 

The  head  of  the  bone  can  be  felt  in  its  new  position, 
and  this,  together  with  the  alteration  in  the  direction 
of  the  axis  of  the  Hbula,  at  once  denotes  the  nature  of 
the  injury. 

The  head  of  the  bone  can  generally  be  returned 
to  its  place  by  direct  pressure,  with  the  leg  flexed,  so 
that  the  biceps  is  relaxed.  It  is,  however,  exceedingly 
difficult  to  retain  it  in  position,  and  the  patient  is 
likely  to  recover  with  some  permanent  deformity. 
This  does  not  appear,  however,  to  interfere  much  with 
his  powers  of  progression. 

Dislocation  of  tbe  ankle.— The  ankle  joint, 
on  account  of  its  great  exposure  to  injury,  is  frequently 
dislocated ;  the  dislocation,  in  the  majority  of  instances, 
being  complicated  by  fracture.  The  bones  of  the 
tarsus  may  be  displaced  from  the  tibia  and  fibula  in 
live  different  directions,  via.  outwards,  inwards,  back- 
wards, forwards,  and  upwards. 

Disloeallon  outwards. — This  variety  of  dis- 
location is  by  far  the  most  common,  and  may  be  com- 
plete or  incomplete.  It  is  always  accompanied  by 
^■aoture  of  the  fibula,  and  when  incomplete  is  called 
HyPott'a   fraoture";   when  comyletiQ  \^i  ^a  swwu'wLjii,^ 
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lown  as  "  Diipuytren's  fracture."     Tte  cause 
cident  is  almost  always  a  fall  on  the  foot,  in  wbicli 
ia  twisted  outwards. 

In  PoH's  fracture  the  fibula  is  first  broken, 
three  inches  fi'oni  its  lower  ex- 
tremity. The  intenial  lateral 
ligament  nest  gives  way,  or 
else,  what  is  more  common, 
the  internal  malleolus  is  broken 
off,  and  the  astragalus  l»- 
comes  partially  displaced  from 
the  articular  surface  of  the 
tibia,  undergoing  a  rotation  oa 
its  own  horizontal  axis,  so  that 
the  outer  margin  of  its  superior 
surface  rests  aguinsfc  the  articu- 
lar surface  of  the  tibia. 

S)'inpIoni§.  —  There  is 
great  distortion  of  the  foot, 
which  is  twisted,  so  that  the- 
soli)  is  everted.  There  is  ft 
marked  projection  under  the 
skin,  on  the  inner  side  of  the 
foot,  of  the  internal  maJleoluB 
or  its  fractured  extremity  ;  ajid 
on  the  outer  side  of  the  leg; 
above  the  external  malleolus,  » 
a  depression,  whei*  tlie  two 
fractured  ends  of  the  fibula. 
form  a  retiring  angle  with  each 
other.  (.S'ee  pHge  86.) 
In  the  complete  dislocation  outwards 
(Dupuytren'a  fracture)  the  trochlear  surface  of  tlie 
astragalus  is  completely  displaced  to  the  outer  side  of 
the  bones  of  the  leg,  and  at  tlie  same  time  drawn  up- 
wards. The  fibuhi  ia  fractured.  There  is  in  these 
oases  great    Increased    breadth    of   the   ankie, 
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There  ia  prominence  of  tiie 
internal  uulleuluB  on  the  inner  side  of  the  leg,  and  this 
process  ia  sunken  below  its  natural  level.  The  outer 
malleolus,  which  is  carrieil  ujjwardswith  the  astragalus, 
is  prominent,  and  elevated  above  its  natural  level.  The 
whole  foot  ia  rotateii  outwards.     {See  page  87.) 

Dislocation  of  fhe  fool  iu'vrards  is  not  nearly 
so  common  as  dislocation  outwai-ds,  and  requirea 
greater  violence  to  produce  it.  It  ia  accompanied 
by  fracture  of  the  tibia,  and  often  of  tlie  fibula 
also,  and  ie  caused  by  a.  twist  of  the  foot  in  tlie  oppo- 
site directiou  to  that  which  produces  the  outward 
displacement.  The  dislocation  is  incomplete,  and  con- 
siste  in  a  rotation  of  the  astragalus  on  ao  antero- 
posterior axis,  through  its  own  centre,  in  the  opposite 
Tii'ection  to  the  outward  displacement,  so  that  the  sole 
the  foot  is  inverted.  The  external  malleolua  projects 
wn  tlie  outer  side  of  the  ankle,  beneath  the  skin,  and 
■flUmost  touches  the  ground.  On  the  inner  side  of  tlie 
joint  there  ia  a  distinct  depression  corresponding  to 
the  fractura  of  the  tibia. 

TreBtment. — Reduction  is  generally  easy.    The 

1^  is  to  be  flexed  on  the  thigh  and  the  toes  extended, 

to  relax  the  muscles  of  the  calf,  and  extension 

directly    downwards,    combined    with     slight 

tteral  movement.      If  there  should  be   any  difficulty 

may  be  advisable   to   divide  the  tendo  Achillis. 

fter  reduction    a   pair    of   side    splinta    or  a  junk 

generally  all  that  is  necessary  to  maintain 

parts  in  their  proper  position.       If  there  is  any 

difficulty   the  special  treatment  as  recommended  by 

Pott  or  Dupuytren  should  be  adopted. 

1.  Pot6»  meUiod  consists  in  placing  the  patient 
on  his  injured  side  and  flexing  the  leg  on  the  thigh; 
an  ordinary  side  splint,  with  the  foot  piece  more 
thickly  padded  than  the  rest,  is  applied  to  the  outer 
side  of  the  leg,  and  a  short  sjilint  reUL'hing  only  to  tUa 
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anlile  on  the  inner  side.       The  thickly-padded  foo 
piece  turns  the  foot  inwarda. 

2.  Dupuytren's  jnethod  conaista  in  applying  i 
aingle  aide  splint  to  the  inner  aide  of  tlie  leg ;  a  wedg( 
shaped  pad,  with  its  base  downwarda,  is  insei-tO 
between  the  splint  and  the  limb,  its  lower  borda 
corresponding  to  the  level  of  the  internal  malleolQI 
The  upper  part  of  the  leg  and  the  foot  are  bandagi 
to  the  splint,  and  the  foot  ia  thus  dragged 
and  the  eversion  overcome, 

Dislocation  backwards  may  be  complete 
incomplete.    In  the  former  the  trochlear  surface  of  thi 
astragalus   is   thrown  behind   the   lower  end  of 
tibia,  which  rests  on  the  neck  of  the  astragalus 
Kcaphoid ;  in  the  latter  the  two  articular  surfaces  dd 
not  clear  each  other.     There  ia  a  marked  appeanuu 
of    shortening  of  the  foot.     In   front  of  the  aold 
is    a   prominent    transverse    ridge,    terminating    i 
an  abrupt  margin.    Behind,  the  heel  is  very  prominen 
and  the  tendo  Achillis  tense.     The  toes  are  points 
downwarda. 

Dislocation  forwards  is  not  so  common  as  tt 
preceding  dislocation,  and  ia  generally  incomplete^ 
the  anterior  mai^in  of  the  tibio-fibujar  arch  restii^ 
on  the  summit  of  the  articular  surface  of  the  astragaliMK 
In  these  cases  there  is  an  apparent  elongation  of  tb 
foot ;  the  heel  is  less  prominent  than  natural ;  and  tl 
space  in  front  of  the  tendo  Achillis  ia  filled  by 
hard  swelling,  which  may  be  recognised  as  the  low 
ends  of  the  tibia  and  fibula.  The  tendo  Achillis 
lax,  and  is  not  so  prominent  as  in  the  natural 
tion  of  parts. 

Treatment. — Dislocation  backwards  can  gen 
ally  be  reduced  with  much  greater  facility  than  1 
forward  dislocation.  They  are  both  to  be  redu( 
in  the  same  way  as  the  lateral  dlalocations,  with 
without  division  of  the  tendo  Achillis,  accoi-ding 
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I'tle  necesBitiea  of  the  case.  After  reduction  the  limb 
I  -may  be  put  up  iu  a  pair  of  side  eplints  and  main- 
l.taiued  at  rest  for  two  or  three  weeks,  when  passive 
\  motion  must  be  comnieneed. 

Dislocation  upward s.~-This  dislocation  con- 

|>sistB  iu  a  separatioQ  of  the  tibia  and  fibula  at  their 

lower   articulation,    and   a  forcing  upwards   of    the 

»stragaluB    between    the   two    bonea.      The     injury 

appears  to  be  always    caused  by   falls  from  a  great 

height  on  to  the  feet ;   from  this  cause  the  ligaments 

connecting  the  lower  end  of  the  tibia  and  libu!a  are 

I    torn,  and  the  force  being  continuec],  the  astragalus  is 

L  jammed  up  between  them, 

I        There  ia  great  widening  of  the  ankle,  the  malleoli 

f  stand  out  prominently  and  approach  the  level  of  the 

sole  of  the  foot;    the  relations  of  the  astragalus  are 

obscured,  and  there  ia  an  entire  absence  of  motion  in 

the  ankle  joint. 

Reduction,  may  be  accompljahed  by  forcible  ex- 
tension, but  in  some  cases  it  baa  been  found  impossible 
to  move  the  bone  from  the  position  in  which  it  has 
become  wedged,  Eecovery  has,  however,  been  said 
to  have  taken  place  with  a  fairly  serviceable  limb. 

Dislocation  of  the  astragalus. — The  astra- 
gains   is   occasionally    displaced  from  all    its   articu- 
lations in   a  direction  forwards,  backwards,   inwards, 
1     or  outwards ;    or  the   bone   may  undergo  a  very  pecu- 
t -  liar  rotation,  either  horizontally,  so  that  the  long  axis 
I  of  the  bone  is  directed  aci-oss  the  joint,  or  it  may  be 
P  turned  on  its  side,  so  that  the  upper  and  under  sur- 
faces of  the  bone  look  inwards  and  outwards. 

DislocBtion  forwards  is  the  most  common 
form  of  displacement,  the  bone  being  shot  out  for- 
wards from  its  socket  and  generally  undei^ing  a 
partial  rotation,  so  that  the  head  is  inclined  to  i 
or  other  sida  The  dislocation  may  be  complete 
or  incomplete. 
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The  accident  ia  usually  caiiaed  by  a 
of    the  foot  while   it  is   extended   on   the  leg.      Tha  I 
displaced    bone    forms   a    distinct   tumour   upon    thq-l 
instep  ;    in  front  a.  rounded  globular  swelling,  which    i 
tinder  the  tense  and  stretched  skin  ia  readily  recognised 
OS   the  bead  of    the  astragalus,   and    behind    this  ita 
trochlear    surface  forma  a  projection  in  fi"ont  of  the 
tibia,  which   appears  to   be  more  or  leas  sunken  and 
shortened. 

Dislocation  backwards.— In  rare  instanced 
the  astragalus  may  be  displaced  backwards  from  all  its 
articulations,  the  accident  being  produced  by  twista 
or  strains  of  the  foot  while  in  a  condition  of  flexion 
In  theae  cases  the  most  marked  sign  is  the  presence  o 
a  hard  prominence  just  above  the  heel,  between  the 
tendo  Achillis  and  the  malleoli;  the  foot  is  appa- 
rently shortened,  and  there  ia  a  pi'omincJice  of  the 
tibia  in  front. 

Lateral  dislocations  are,  if  complete,  always 
compound,  and  are  generally,  but  not  always,  a 
panied  by  fracture  of  one  or  the  other  malleolus 
When  the  astiagalus  is  thrown  outwards  the  foot  ii 
displaced  inwards,  with  great  projection  of  the  ex- 
ternal malleolus ;  when  the  bone  is  displaced  inwaxda 
the  position  of  the  foot  is  reversed. 

Version  of  the  astragalus.— T 
a  rotation  of  the  bone  either  on  a  horizontal  ' 
Tertical  aKia,  and  is  produced  by  violent  strains  or 
twists  of  the  foot,  while  it  is  in  a  position  of  neither 
extreme  flexion  or  extension.  The  diagnosis  of  thfr 
injury  is  involved  in  considerable  obscurity,  and  i 
generally  to  bo  made  by  negative,  rather  than  an^ 
positive  signs.  Thus  the  history  of  the  acciden^. 
the  loss  of  motion  at  the  ankle^  and  evident  e 
injui'y,  without  any  marked  displacement  or  pro- 
the  astragalus,  ruay  lead  to  a  conjeo- 
tural  dingLiosis. 


Dislocations  of  the  Foot. 

TrealDient.— In  all  tlie  various  forms  of  disloca- 
tion of  the  aatra^aliis,  aji  attempt  must  be  made  to 
effect  reduction  by  steady  traction  of  the  foot,  with 
bent,  and  the  patient  fully  under  the 
E  an  aniesthetic.  If  this  should  fail  the 
ido  Acbillis,  and  any  other  tendon  which  may  be 
the  stretch,  should  be  divided,  and  the 
impt  renewed.  Tailing  this  the  limb  muat  be 
up  in  some  apparatus  and  the  issue  of  the  case 
If,  as  often  happens,  sloughing  of  fJie  tense 
er  the  bone 
place,  the 
iragatus  shoidd 
at  once  re- 
ived, by  an  in- 
to the  ten- 
i  no  slough' 
takes  place  the 
patient  may  re- 
cover with  a  fairly 
usefd  limb. 

Sabastraga" 
lold  digloca> 
ll»n.— Tliis  form 
of  dislocation  oon- 

it    of    the    rest  Fig.  U.-Sataetr^^oid  Dialocatios, 

the  bones  of  the 

from  the  astragalus,  this  bone  remaining  in 
ita  proper  position  in  the  tibio-fibular  mortise. 
These  dislocationH  are  described  as  taking  place  in 
four  directions  :  backwards,  forwards,  inwards,  and 
outwards.  Of  these,  the  dislocation  backwards  is 
lueb  the  most  common.  They  are  generally  pro- 
iced  by  violent  strains  or  twists  of  the  foot,  much  in 
same   way  as  the  other  diftloca.tAa&&  s^'^k.  ^^^  ^ 
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;  but  in  consequence  of  the  greatest  etiu 
being    thi'own   on   the    ligaments   which  connect  t' 
bone  to  the  scaphoid  and  oa  calcis,  they  give  way  fins 
and  the  suhastrftgaloid  dislocation  results,  the  anklj 
joint  remaining  intact 

In  the  dislocation  backwards  there  i 
Borae  twisting  of  the  foot  as  well,  so  that  the 
the  tarsus  are  displaced  outwards  or  inwards,  as  w^ 
as  backwards,  and  the  head  of  the  astragalus 
either  on  the  outer  or  the  inner  side  of  the  scaphoiclj 
where  it  forms  a  globular  swelling,  which  can  readilj| 
be  recognised  as  the   bead  of  the  bone   under  \ 
tightly  stretched  skin  over  it.     When  the  1 
tbe  tarsus  are  dislocated  backwards  and  outwards,  tba 
foot  is  everted,  so  that  the  sole  is  directed  more  o 
less  outwards.     The  inner  malleolus  is  prominent  a 
well  marked  under  the  skin,  and  the  outer  malleolin 
[juried,  the  os  calcis  projecting  beyond  it.     In  1 
dislocation  backwards  and  inwai-ds  the  poaitio; 
foot  is  reversed ;  it  is    inverted,    the    sole   look! 
inwards,  the  outer  malleolua  is  prominent,  und  thai 
inner  one  buried,     Tiie  diagnosis  of  this  injury  fronsB 
dislocation   of  the  astragalus  may  be  made  by  ob-  I 
Berving  the  unaltered  relation  of  the  malleoli  to  tbftJ 
astragalus,  and  by  the  recognition  of  the  fact  tba<t^| 
there  is  no  shortening  such  as  takes  place  in  complet 
dislocation  of  the  astragalus,  from  approximation  of  th^l 
OS  calcis  to  the  tibio-fibular  ai'ch,  and  that  a  certaini 
amount  of  motion  is  permitted  in  the  ankle  joint 

Treatment.— There  is  sometimes  the  greatesfi^fl 
difEoulty,  in  these  cases,  in  effecting  reduction ;  thisi 
has  been  ascribed  to  various  causes  :  to  the  hitching  ol 
the  tibial  tendons  round  tlie  neck  of  tlie  bone  ;  to  tbftfl 
sharp  posterior  margin  of  the  under  surface  of  th^f 
Astragalus  being  lodged  in  the  interosseous  groove  o 
the  OS  calcis ;  to  the  under  surface  of  the  neck  of  thav 
aetragalua  being  wedged  against  the  sharp  posteric^'l 
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.1  of  tlie  dorsal  surface   of  the  scaplioid ;  aiid 
to    fracture    of   the    astn^alus,  the   bi-oken 

u  of  bone  preventing  reduction.  The  manner 
fc  which  oxteiiaion  should  be  made  in  these  cases  is  ^ 
y  pulling  the  foot  forwards,  at  the  same  time  that  the 
surgeon,  by  placing  Lis  knee  against  the  front  of  the 
lower  part  of  the 
tibia,  presses  the 
bones  of  the  leg,  and 
with  them  the  aatror 
gal  us,  backwards. 
The  tendo  Achillis, 
or  other  tendons,  if 
tense,  may  require 
division ;  and  failing 
^  eS'orts  at  reduc- 

lentmust  bo  adopted 
1  these  cases  as  was 
recommended  in  those 
of  dislocation  of  the 
astragalus. 

Tha  other  tarsal 
bones  may  occasion- 
ftlly     be      displaced 

from  each  otlier ;  one  of  the  most  common  forms  is 
"  medio-tarsal  "  dislocation,  where  the  anterior 
bones  are  displaced  from  the  calcaneum  and 
jalus.  Or  single  bones  may  be  dislocated  ;  the 
caJcis,  the  scaphoid,  or  the  internal  cuneiform, 
cuboid  is  said  to  be  never  displaced  alone.  Ex- 
joji,  combined    with   pressure  on  the    prominent 

will  generally  succeed  in  efl'ecting  reduction. 
IKslocation    of     the    inetatarsHi    bones    and 
jpfaalBng'ets  occasionally  takes  place,  hut  they  present 
nothing  of  a  special  character  either  as  regards  their 
nature  or  treatment. 


^ben 
^^tl 
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IV.     DISEASES  OF  JOINTS. 

HuwAJU)  Mam 
Synovitis, 
ImfLAMMATiON    of    tLc    synovial     memlii-ane   of 
joints  may  occur  in  a  variety  of  forms.      Thua,  it  n 
be,  aa  to  its  intensity,  acute,  subacute,  or  chi 
to  its  products,   serous  or  pui-ulent;  while  as   to   H»M 
cause,    it    may    be    local   when    de]>en<ient    on   some 
mechanical   inj  ur j   or  over-exertion ;    or  general   (or, 
as  it  is  vaguely  termed  constitutional)  when  dna  to 
struma,  rheumatism,  pya:mia,  etc.       Although  acutea 
and  chronic  synovitis  merge  insenmbly  into  each  oth&tjif 
through  the  vaiious  grades  of  the  subacute  form,  then 
yet^  when  laical  examples  are  selected,  present  i 
strong   contrast,    alike   in  respect   to    their    morbid 
anatomy,  their  symptoms,  and  their  results. 

Acute  srnovitisi — For  the  purposes  of  descripj 
tion  it  will  he  convenient  to  select  an  instance  ii 
the  affection  Las  been  produced  by  local  injury  such  A 
a  severe  wrench.  The  changes  that  take  place  a] 
respects  analogous  to  those  met  with  in  iuilammation  tt 
any  of  th^  connective  tissues.  The  membi-ane  becoia 
vividly  injected  with  blood,  so  that  its  surface  presenW 
a  bright  red  appeetrance,  involving  especially  t' 
various  folds  and  pi-oceases,  whose  colour  forms  | 
striking  contrast  with  the  pearly  whiteness  of  the  a 
cular  cartilage ;  while  here  and  there  are  to  be  » 
minute  petechial  specks,  or  larger  extravasations  t 
blood  which  has  escaped  from  over-distended  V 
Becoming  rapidly  loaded  with  exudation  products,  b 
membrane  is  rendered  velvety  and  succulent,  and  a 
BwoUen  that  it  overla^is  and  obscures  the  borders  o 
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e  articular  cartilage,  and  lies  closely  packed  ii 
e  recBHses  of  the  joint.  At  the  same  time,  the  sytio- 
iJ  fluid  rapidly  increases  in  quantity,  and  becomes 
arged  with  inflammntory  products,  so  that  the 
articalar  cavity  becomes  distended.  The  Siiid  is  at  first 
dear,  but  i^  afterwards  mixed  with  leucocytes  and  flakes 
of  fibrine  which  give  it  a  cloudy  appearance ;  and 
commonly  also  with  a  small  admixture  of  extravasated 
I  blood.  Having  advanced  to  this  stage,  when  all  ite 
[  ofaaTactemtic  featoi'es  as  an  acute  inflammation  have 
developed,  synovitis,  under  the  influence  of 
I  treatment,  may  subside,  and  undergo  resolution ;  cell 
I  proliferation  ceases,  exudation  products  are  absorbed, 
K  'Uie  blood-vessels  regain  their  normal  calibre,  and  the 
I  tnembrane  recovers  its  natural  appearance.  In  other 
E  cases,  however,  which  from  the  first  are  more  severe, 
'  I  which  appropriate  treatment  is  not  brought 
I  to  bear,  the  synovml  fluid  is  rendered  turbid  and 
milky  by  cell  exudation,  and  is  soon  converted  into- 
oompletely  formed  pus.  Should  pns  thus  resulting  bo 
evacuated  early,  under  safeguards  against  septic  infec- 
tdoo,  repair  may  occur,  and  the  membrane  gradually 

»  return,  in  part  or  altogether,  to  its  normal  conditioTi. 
In  many  instances,  however,  an  acute  purulent 
'oynovitiB  passes  on  to  destructive  changes,  involving 
the  membrane  itself,  the  ligaments,  and  articular 
■cartilages,  and  oven  to  some  extent  the  enda  of  the 
Jbones  forming  the  joint,  so  that  a  general  arthritis  is 
'lestablished  (page  235). 
In  guhneute  synovitis,  changes  similar  to  those 
described  as  occurring  in  the  early  stage  of  the  acute 
form  are  met  with.  They  are,  however,  less  marked, 
and  of  lower  intensity. 

In  chronic  sfnovills,  whetlier  («}  primaiy  and 
indneed  by  some  local  cause  too  mild  in  its  action  to 
excite  acute  inflammation,  or  (6)  remaining  after  acute 
inflammation  has  subsided,  the  synovia  wnKo.'OT^-aR  " 
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unduly  vascular  (often  rather  from  veu 

than  from  active  arterial  iujectiou,  such  aa  is  present  in 

the  ooute  form),  swollen,  and  succulent,  auil  loaded  with 

exudation  products,  which,  as  the  case  proceeds,  may 

either   undergo   development   into   fibrous    tissue, 

that  the  membrane  becomes  thickened  and  indurated,    i 

or  pass  into  a  state  of  fatty  or  "  pulpy  "  "  _ 

The    amount  of   fluid   in   the   articular  ^cavity  may  ' 

be  but  little  increased ;   but  generally  it  ia 

eiderable    excees,   so    that    the   synovial    mc 

is  distended.    The  fluid  ia  largely  diluted  with 

and  often  highly  albuminous,  but  as  it  coutaius  few  J 

exudation  cells,  or  flakes  of  fibrine,  it  is  either  onlyB 

slightly  opalescent,  or  remains  quite  clear.     AlthougoV 

often   prolonged    over    considerable    periods,   chronioH 

synovitis  usually  at  length  undergoes  resolution,  a 

the  changes  above  described  are  slowly  repaired ;  fli 

ia  absorbed,  swelling  subsides,  and  the  tissues  return 

to  their  normal  degree  of  vascularity. 

The  symptoms  of  acute  aynovUia  are  pain,  o 
tense,  bursting,  or  burning  character,  worse  at  ni(_ 
and  aggravated  by  the  slightest  movement  of  1 
joint,  but  generally  not  associated  with  those  sp 
modic  startings  of  the  limb  which  occur  when  < 
deeper  structures  are  afieeted  ;  swelling,  which,  i 
it  is  due  mainly  to  efiusion  into,  and  as  it  '  ' 
the  shape  of,  the  aynoviul  membrane,  ia  very  o 
teristic ;  in  very  acute  cases  swelling  is  due  i 
part  also  to  effusion  into  the  soft  structures  a 
the  joint ;  heat  detected  when  the  hand  is  1 
placed  on  the  surface,  tenderness  on  pressure,  a 
severe  CQseB,afaiiit  surface  blush.  The  joint  is  somi 
fiexed,  and  is  kept  in  the  position  of  greatest  ease,  i 
that  the  capsule  and  ligamentous  structures  are  relaxec 
MuBculn.r  atrojihy,  detected  on  me 
generaUy  present  early  in  the  case,  and  sometimes  i 
well   marked   even  in   a  few   days.     These   ' 
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iptoma,  aftor  persisting  for  a,  time,  may  gradually 
subside,  and  recovery  may  take  place,  the  usual 
result  when  appropriate  treatment  has  been  adopted. 
The  attection,  however,  is  very  apt  to  be  prolonged 
into  the  chronic  stage. 

Treatment. — The  first  step  in  the  treatment  of 
atnUe  synoviUa  muet  always  consist  in  placing  the 
articulatioD  at  complete  rest  This,  in  the  joints 
of  the  upper  extremity,  is  effected  by  means  of 
■well-fitting  splints ;  while,  when  the  joints  of  the 
lower  extremity  are  involved,  not  only  must  splints 
be  used,  but  the  patient  must  be  confined  to  the 
horizontal  posture^  The  position  of  the  joint  is  a 
matter  of  great  importance.  It  must  be  borne  in  mind 
that  the  attack  may,  through  the  formation  of  adhe- 
sions, leave  the  articulation  fixed  ;  and  also  that,  as  the 
result  of  Boftening  of  the  ligaments,  and  refiex  spasm  of 
Bomo  of  the  surrounding  muscles,  there  is  a  marked  ten- 
dency, especially  in  the  hip  and  knee,  to  the  production 
of  deformity.  The  joint  must,  therefore,  be  very  gently 
brought  into  a  position  in  which,  should  it  be  left  stiff, 
it  may  still  be  useful.  To  effect  this,  and  while  splinta 
are  being  applied,  an  antesthetic  may,  particularly  in 
children,  be  used  with  advantage,  both  to  produce 
muscular  relaxation  and  to  save  pain.  Subsequently 
oare  must  he  taken  that  no  deformity  is  allowed  to 
occur.  Other  means  to  be  adopted  vary  with  the 
case.  At  the  present  day  leeches  are  seldom  em- 
ployed, nor  are  they  often  required ;  yet  when  the  in- 
flammatory process  is  very  acute,  and  sudden  in  its 
onset  in  strong  adults,  the  application  of  eight  or  ten 
leeches  has  a  very  markedly  beneficial  result.  Much 
relief  also  is  obtained  by  cold  evaporating  lotions,  the 
application  of  an  ice  bag,  or  by  irrigation  with  iced 
•water.  Should  the  synovial  cavity  become  rapidly 
distended,  the  fluid  may  be  drawn  off  with  the 
iH^irator,    the    utmost    care    \teui:g  le^cftv  ^a   a^tsi' 
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the  entrance  of  aeptic  matter.       The  removal  \ 
of    three    or    four    drachms    from    the    knee    joiijt 
will  often  give  great  and  permanent  relief.      Should 
the    case    be    seen    at    its    very    commencemont,    or 
in  the  first  few  hours  after  the  attack  has  set  in,  tha 
infiammatory   process  may  sometimes  be  checked  by>    I 
the    application  of  a  Martiu'a  indiarubber  baudag^.    ■ 
which  should,  however,  not  be  put  on  tightly.     This 
method  is  appropriate  in  instances  in  which  synovitia    , 
has  been  produced  by  a  sprain,  or  wrench,  particularly 
in  such  joiata  aa  the  ankle  and  the  elbow. 

Adequately  treated ,  acute  synoiitis  usually  aub^dea 
in  the  course  of  from  three  to  eight  or  ten  days,  and  re- 
covery gradually  takes  place.  In  some  instances,  how- 
ever, the  afiection  runs  on  to  suppuration  ;  a  result 
indicated  by  an  iaci'ease  of  pain  and  swelling,  the 
appearance  of  a  distinct  blush  on  the  surface,  and  the 
presence  of  cedema  of  the  soft  parts  around  the  joint ; 
by  rise  of  temperature  to  101°  to  104°,  often  by  the  oc- 
currence of  a  rigor ;  and  by  an  increase  of  the  symptoms 
of  general  Ulneas,  the  patient  being  restless,  and  unable 
to  sleep  or  take  food,  and  showing  rapid  loss  of  flesh  and 
strengtL  The  treatment  necessary  under  these  cii'cum- 
Btauces  is  that  laid  down  for  acute  arthritis  (page  237). 

SubaciUe  and  dtronie  synovitis,— As  in  the  acute 
form,  the  joint  must  be  kept  at  complete  reet. 
Small  blisters  aro  often  usefiil.  They  should  be 
apjilied  in  a  seiies  of  three  or  four ;  one  healing 
before  the  next  is  put  on.  In  tedious  cases  the  blis- 
tering may  be  continued  for  three  or  four  weeks, 
or  may  be  superaeded  in  adults  by  the  application  of 
the  benzoline  cautery.  If  the  joint  still  conttins  fluid, 
or  if  thickening  of  the  synovial  membrane  remains, 
uniform  pressure  by  means  of  the  indiarubber  bandage, 
carefully  adjusted  twice  or  three  times  a  day,  should 
be  used.  Under  this  application  swelling  will  often 
eompletdly  disappear  in  the  course  of  a  very  few  daySr  , 
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V  Should  this  plan  fail,  the  joint  may  be  covered  with 
I  the  unguentum  hydrargjri  or  the  ungnentum  hy- 
I  drargyri  cgmpOHitum  spread  on  lint,  and  over  this  the 
eUstic  band^e  maybe  adjustBd.  Rest  must  be  main- 
tAined  as  long  as  there  ia  bent  ov  pain  in  the  joint ;  or 
■wliile  either  of  these  sjmptoma  or  any  increase  of 
atifineas  is  produced  by  tentative  exercise.  Later, 
the  joint  may  be  douched  with  hot  salt  water-  and 

I  rubbed  with  stimulating  liniments,  and  passive  move- 
mcmtss  (provided  they  do  not  produce  swelling,  heat, 
,  Or  Btifiness,  that  does  not  quickly  Bubside)  may 
be  used.  In  some  instances  the  joint  remains  dia- 
I  tended  with  a  large  quantity  of  fluid,  oonatituting  one 
of  the  forms  of  hydropB  articulL  The  treatment  cf 
'  this  condition  is  described  at  page  233. 
Bbeamatic  synovitis- — The  morbid  anatomy 
of  rheumatic  ajTiovitis  correspontla  closely  with  that  of 
simple  synovitis  of  a  like  grade  of  severity.  The  in- 
flammatory process,  however,  often  extends  more  widely, 
and  involves  the  subsynovial  and  periarticular  tissues. 
The  cartilages,  in  severe  cases,  are  swollen  or  even  eroded, 
and  the  ligaments  are  inflamed  and  softened.  Suppu- 
ration, tliough  it  is  very  rare,  doefi  occasionally  take 
place.  The  characters  of  the  synovial  fluid  vary  with 
the  intensity  of  the  case.  Generally,  it  resembles 
that  of  simple  synovitis,  except  that  it  is  more  rich  in 
fibrtne,  Rieumatic  synovitis  usually  ends  in  reso- 
lution in  the  course  of  from  three  or  four  days  to  a 
fortnight  Not  rarely,  however,  when  inflammation 
has  extended  to  the  ligaments  and  periarticular  tissues 
r  much  stiffness  may  remain ;  or  even  a  true  fibnnis 
•'Ankylosis  may  take  place,  rendering  the  joint  perma- 
roently  fixed.  In  the  subacute  and  chronic  forms  of 
Btiie  disease  the  tendency  is  towards  the  organisation 
f  of  the  inflammatory  products,  and  it  is  to  the  con- 
f  traction  of  this  newly-fornicd  Jjbrous  tissue  in  the 
Itiiickened   capsular  and  other  ligaments,  imd  m  \&<a> 
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periarticular  lisauea,  that  the  stiflness  of  the  joint  n 
frequently  met  with  is  due. 

Symptomt. — Acute  articular  rheumatism  is  cha- 
racterised maiiily  by  the  suddenness  of  its  onset 
»nd  the  severity  of  the  local  symptoms.  The  joint 
becomes  rapidly  swollen  from  effusion  into  the  syno- 
Tial  cavity  atid  perisynovial  tissues.  The  surface 
temperature  is  raised  to  100°  or  lOi";  the  skin  over 
che  joint  ia  exquisitely  sensitive,  and  often  preaenta 
a  distinct  flush,  and  movement  is  extremely  painful. 
There  is,  however,  in  the  condition  of  the  joint  itself 
nothing  conclusive  as  to  the  nature  of  the  case. 

Diagnosis  turns  on  collateral  circttm  stances  : 
absence  of  injury;  the  sudden  developinent  of  the  affec-  I 
tion  after  a  chill ;  the  history  of  previous  attacks  of  a  I 
mmilar  character ;  the  presence  of  acid  sweats ;  the 
coincident  occurrence  of  rheumatism  in  other  jjarts  : 
while  should  any  doubt  at  tirst  exist,  this  is  often  soon 
cleared  up  by  the  appearance  of  the  disease  in  soma 
other  joint. 

Acute  rheumatism  diflers  from  aoute  gout  in  the 
iaot  that  it  may  occur  at  any  age  after  early  infancy, 
whereas  gout  is  most  common  between  forty  and  sixty ; 
that  in  gout  the  symptoms,  especially  the  pain,  are  more 
intermittent  or  paroxysmal,  often  entirely  disappearing  I 
during  the  day,  and  retm-ningwith  agonising  intensity  I 
during  the  night ;  in  gout^  too,  the  joint  is  much  more   I 
red  and  sensitive,  and  the  pain  much  more  violent. 
In  gout  the  general  health  is  little  disturbed,  and  the 
pnlse  and  temperature  are  but  little  above  the  uormaL 
In  the  majority  of  instances  the  tirst  attack  of  gout 
affects  the  great  toe,  while  in  subsequent  attacks  the    i 
history  that  the  great  toe  joint  has  been  involved  may    ' 
be  taken  as  a  strong  presumption  as  to  the  gouty    ' 
nature  of  the  aflection.     The  presence  of  deposits  of 
urate  of  soda  either  in  the  ears  or  the  finger  joints  will 
sleo  be  highly  important  evidence  of  gout,  while  the 
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blooil  \ 
were  thought  advisalile,  still  further  assist  in  cUagnoBiB. 

TreaVment. — Much  of  the  sufiering  attending 
acute  rheumatism  is  due  to  the  dragging  weight  of  the 
limh,  and  great  relief  is  often  afforded  by  sujiportiug 
the  joint  upon  a  Bplint.  A  splint  is  also  advisable,  sinee 
H  keeps  tiie  joint  in  a  satisfactory  position  and  pre- 
-Tenta  deformity  {to  which  there  is  sometimes  a  strong 
tendency  in  cases  in  which  the  ligaments  are  infiamed 
and  softened),  which  might  subsequently  lead  to  serious 
results.  The  joint  should  he  covered  with  lint  soaked 
in  belladonna  liniment  or  lead  and  opium  lotion  ;  or  be 
sprinkled  over  with  a  solution  of  atropine  and  morphia, 
and  wrapped  in  cotton  wool.  The  plan  of  freely 
blistering  the  joint,  as  advised  by  Dr.  Herbert  Daviea, 
sometimes  gives  speedy  reliet  Experience,  no  doubt, 
shows  that  the  aspiration  of  a  joint  that  haa  suddenly 
become  tensely  distended  gives  great  relief,  but  the 
operation  cannot  be  said  to  be  free  from  risk,  and 
cannot  be  regarded  as  desirable  in  these  cases. 
Should  the  extremely  rare  event  of  auppiiration 
occur  the  case  must  be  treated  as  described  at 
page  237,  In  severe  attacks  aflecting  the  knee  and 
the  wrist,  there  ia  a  formidable  tendency,  as  the 
result  of  softening  of  the  ligaments  and  reflex 
muscular  spasm,  to  dlsplacomcnt  and  distoHion. 
Should  this  result  be  threatened,  no  time  should 
be  lost  in  supporting  the  joint  by  the  application,  of 
efficient  splints. 

Chronic  rhcnmatlc  synovitis.— In  this  con- 
dition (often  left  after  the  acute  form  has  subsided) 
the  affected  joint  remains  enlarged,  tender  on  pressure, 
painful  on  movement  or  when  the  part  Is  warm  in 
""and  weak  that  the  patient  cannot  lift 
3ar  any  weight  on  the  Umb.  Usually 
several  joints   ai*  affected  ;    '      ' 
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perhaps,  the  most  Beldom  attacked.  The  affection  ilfl 
Ter^  erratic,  often  changing  from  joint  to  joint,  andl'l 
varying  in  its  severity  with  the  weather,  temperature,  I 
.  degree  of  damp,  etc.,  and  especially  with  the  patientVi 
general  health.  Thediseasemay  last  for  many  weeks  cw-fl 
even  months,  while  in  some  cases  the  joints  are  left  per-  1 
nianently  weak,  stiff,  and  painful  In  some  cases  tha  J 
disease  assumes,  from  the  first,  a  chronic  and  insidious  I 
form,  attended  with  pain,  weakness,  and  stiffness,  aud'  I 
with  creaking  and  grating ;  and  goes  on  to  changes  in-  I 
volving  the  cartilages  and  articular  ends  of  the  hones,  I 
the  former  becoming  fihrillated  and  worn  away;  the  J 
latter  ebumated  and  "  lipped  "  at  their  articular  mar-  j 
gins.  In  a  third  group  so  much  effusion  occurs  inta  1 
the  synovial  cavity  as  to  constitute  one  of  the  varift-  J 
ties  of  hydrops  articuli  (page  232).  J 

Treatment. — Rheumatic  subjects  should  wear  I 
flannel  nndepclothing  in  warm  as  well  as  in  ooki  1 
weather,  so  that  a  uniform  tetuperature  of  tlie  surfaoe  1 
is  maintained,  and  any  joint  that  is  affected  should  be  J 
enclosed  with  a  woollen  knee  cap  or  similar  covering^.  ■ 
Though  fatigue  must  be  avoided,  the  patient  should  bv  I 
advised  to  keep  the  joiut  in  gentle  exercise  (except  % 
during  sharp  attacks),  for  a  fixed  condition  of  the  artiou-  fl 
lation  certainly  increases  the  tendency  to  stiffness.  It  is  I 
a  good  plan  to  direct  the  patient  to  practise  the  carrying  I 
of  the  limb  through  its  full  range  of  movement,  or  ta  I 
have  gentle  passive  movement  regularly  performetL  I 
Local  treatment  consists  in  douching  and  bathii^.  I 
the  joint  with  the  hottest  water  that  can  be  boma  I 
without  pain,  and  in  the  use  of  the  Lot  vapour  ba4&  fl 
and  of  shampooing.  For  the  management  of  cases  in  1 
which  the  joint  is  distended  with  fluid  »ee  page  233,  I 
"When  joints  are  the  seat  of  long-standing  rheo-  M 
mattsm,  relief  is  often  obtained  by  sti'apping  with  soap  9 
plaister  or  the  emplastruia  ammoniaci  cum  hydrargyro.  1 
The  continuous  electric  cuiTeut,  in  a  mild  form,  iM-M 
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Bometimes  very  useful,  both  in  the  relief  of  pnin  and 
in  arresting  atrophy  of  the  surrounding  muscles. 

Gteneral  treatment  comprises  the  use  of  iiLkaKes  (bi- 
Cftrbonate  or  citrate  of  potash),  with  bark  or  some 
Utt«r  tonic,  if  the  patient  ia  in  weak  health.  In 
iflnasmic  cases,  quinine  and  iron  should  he  given. 

Potassium  iodide,  in  small"  doaes,  combined  with 

alkali,  is  often  beneficial.  Free  excretion,  both  by 
.ttie  bowels  and  kidneys,  should  be  promoted  by  the  use 
.of  aperient  mineral  waters  (of  which,  probably,  the 
fiun^di  JSnos  is  the  best),  and  of  diluent  drinks.  A 
damp  climate  should  be  avoided.  Great  benefit  ia 
obtained  from  residence  at  such  of  the  health  resorts 
as  are  placed  at  a  couaidei'able  level  above  the  sea, 
and  at  which  hot  baths,  douching,  and  shampooing, 
can  be  obtained.  The  most  suitable  are  Buxton  and 
Harrogate  in  England  ;  and,  on  tlie  Continent,  Aix-les- 
Bsins,  Bsiden,  and  Wildba4. 

tioot. — Gout  is  a  constitutional  aflection,  one  of 
the  main  lesions  of  which  consists  of  an  inflammation 
of  the  joints,  associated  with  the  deposit  of  urate  of 
soda.  The  morbid  anatomy  of  the  disease,  so  far  as  it 
involves  the  joints,  is  briefly  the  following  : 

During  an  acute  attack  the  synovial  membrane 
presents  the  appearances  met  with  in  simple  acute 
synovitis,  as  to  increased  vascularity  and  swelling ; 
while  the  fluid  ia  increased  in  quantity,  and  rendered 
turbid  by  cell  exudation.  The  articular  cartilages  be- 
come inflamed,  and  microscopic  examination  shows 
Jibundant  cell  proliferation,  and  a  tendency  to  fibrilla- 
tion of  the  mati-ix ;  while  both  on  the  surface  and  in 
the  substance  of  the  cartilage,  especially  in  the  cen- 
tral or  deeper  parts,  a  white  deposit  of  urate  of  soda 
takes  place. 

In  cases  of  long  standing  the  cartilage  is  eroded  and 
orn  away,  and  the  articular  ends  of  the  hones  are 
LOre  or  leas  exposed.    These,  as  the  dias 
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become  invaiied  with  the   deposit   of  urate   of  socla,  1 
and   the   seat    of   chronic   inflammatory  changes.      A    I 
aimilar  deposit,   followed  by  inflammation,   progresses    I 
in  the  synovial  membrane,  ligaments,  and  in  the  peri-    I 
articular  structures   Ankylosis,  though  it  is  very  rare,     ] 
occasionally  takes  place.    Much  more  commonly,  how- 
ever, loss  of  movement  is  due  to  alteration  in  the  shape 
of  the  articular  ends  of  the  bones,  and  to   degenera- 
tive changes   involving  the   synovial  membrane,  hga- 
ments,   and  other  soft  struotures,  in  and  around   the     I 
joint.      Moat  pathologists  hold  that  the  phenomena  of 
gout  are  originally  due  to  atx  increase  in  the  amount     , 
of  uric  acid  in  the  blood  ;  and  it  is  believed,  so  far  as 
the  joints  are  concerned,  that  this  substance  is  de- 
posited, in  combination  with  soda,  in  the  form  of  the     i 
urate,  and,  by  its  presence  in  the  tissues,  induces  the     I 
inflammatory  outbreaks  observed  in  this  affection. 

Symptoms. — Gout  attacks  the  joints  in  two  main 
forms,  the  acute  and  the  chronic,  connected  with  each  ,J 
other   by  numerous  intervening  gradations.      In   a    \ 
typical  example  of  the  acute  form,  a  patient  who  has 
gone  to  bed  in  apparently  good  health  is  awoke  with 
sharp  pain  in  the  metatarso-phalangeal  joint  of  the  great 
toe.     He  fcela  chilly,  or  even  has  a  distinct  shivering 
fit  succeeded  by  free  perspiration.     Fain,  which  is  of  a 
boring  or  wrenching  character,  increases  till  it  reaches   . 
an  unbearable  intensity.     The  toe  is  swollen  and  stiE^  J 
and  the  skin  exquisitely  sensitive  and  bright  red,  andfl 
marked  with  distended  veins.     The  surface   pits  oim 
pressure,  and  cedoma  extends  for  some  distance  ortffl 
the   adjacent  part  of  the   foot.      Towards   momin^n 
swelling   increases,  and   pain  becomes   less   intense  jfl 
and  the  day  is  passed  in  comparative  ease,     DuringH 
the  following  night,  however,  all  the  symptoms  return^ 
with  even  more  than  their  former  severity,  and  thfl  ] 
patient  is  feverish,  restless,  and  distressed ;    but  in  • 
a  few  houra  perspiration   comes  on   and   he  is  able    I 
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to   Bleep  i  and  on  waking  he   £nds  tliat  the  Bwelliiig, 
redness,  and  other  symjitoma  have  to  a  great  extent 
disappeared.      These    characteristic   exacerbations  by 
night  and  remissions  during  the  day  continue  for  three 
or  four  days,  and  then  the  affection  subsides,  and  is 
followed  by  desquamation  of  the  skin,  and  often   by 
very  troublesome  itching.      Suppuration  has  been  met 
with,  but  is  extremely  rare.      The  baO  of  the  great  toe 
I  is,  in  a  large  proportion  of  instances  of  typical  gout,  the 
r  first  joint  to  suffer ;  but  this  is  not  always  the  case,  and 
L  ather  the  knee,  elbow,  wrist,  or  the  small  finger  joints 
K  toay  he  the  seat  of  the  original  attack,     Fi-equently, 
i  gout  subsides  in  one  joint,  it  appears  in  the  corre- 
■^ponding  joint  of  the  opposite  limb.     All  the  articula- 
'ionB,  including  those  of  the  fingers  and  toes,  are  hable 
D  be  affected,  but  the  shoulder  and  hip  usually  escape. 
In  weakly  and  aniemic  peraons,  especially  in  women, 
t  occurs  in  a  less  violent  form,  and  aU  the  symp- 
a  mentioned  above  are  subacute.    The  affection  is 
ten  Tery  persistent,  and  leaves  the  joints  in  a  very 
3ak  and  crippled  condition.      Complete  ankylosis, 
Qiough  rare,  is  occasionally  met  with.     An  attack  of 
Dot  may  be  induced  by  a  variety  of  causes ;  by  er- 
»ieous  diet,  particularly  by  the  free  use  of  malt  liquors 
V  wine,  especially  where  the  different  kinds  are  mixed ; 
■wcoessive  fatigue,  mental  anxiety  or  excitement,  ex- 
ternal injury,  audi  as  a  fall  or  even  a  slight  sprain,  or 
a  surgical  operation ;  I  have  seen  it  follow  vaccination 
performed  on  a  patient  who  was  a  little  over  fifty 
years  of  age.   When  the  acuto  merges  into  the  chronic 
form  the  eeixurea  grow  less  acute  but  more  prolonged, 
,   and  of  more  frequent  occurrence ;  and  involve  a  larger 
number  of  joints,  which  become  weak,  stiff,  painful,  and 
distorted,  and  not  rarely,  particularly  the  joints  of  the 
hand,  the  seats  of  deposits  of  urate  of  soda  forming 
'  tophi '  or  chalk  stones.     Wlien  these  are  large  they 
often  produce  suppuration,  leading  to  ulceration  ot  tiie. 
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akin  and  the  prolonged  discharge  of  saaious  pus,  loaded'! 
with  urates  in  the  form  of  chalky  materiaL  In  Bonn  1 
instancea  Beveral  of  these  abscesses  form  in  the  Baina  I 
hand,  and,  though  causing  little  disturbance,  remain  I 
open  for  many  months.  In  chronic  gout  the  general  1 
health  is  much  impaired,  and  the  patient  becomes  pale,  I 
thin,  and  cachectic  I 

CiftjnosM.— As    special    remedies  are    called  fc*  J 
it  is  a  matter  of  great  importance  to  recognise  gonfe.t 
without  delay  when  it  attacks  the  joints.     The  f(d-  I 
lowing  are  the  main  points  to  take  into  considera*  I 
tion.     The  question  whether  the  disease  has  occurred.  I 
in  other  members  of  the  family,  or  whether  the  patient  I 
has  already  suffered  from  the  disease.     The  patient's  1 
age.      Gout  is  very   rare  before  puberty,  and  does  I 
not  usually  occur  before  thirty  or  forty  ;    but  after  I 
this  period  it  is  common  up  to  very  old  age.     The  I 
disease   is  more   cominon   in   men   than  in  women.  I 
In    women    it    most    commonly    occars    after    men-  ,1 
stniation  has  ceased.    The  habits  of  the  patient  as  to  ] 
diet  often  suggest  the  probability  of  gout       Gouty  ] 
parsons  are  often  markedly  dyspeptic,  and  unable  to    I 
digest  either  malt  liquors  or  wine.     The  character  t^  ] 
the  attack  itself  must  be  considered.    When  a  joinl^ '  I 
especially  if  it  be  the  gi'eat  too  joint  in.  a  middle-aged 
or   old   person,   becomes,  apart  from  injury,  suddenly    I 
during  the  night  extremely  painful  and  tender,  and  J 
■when  the  akin  over  the  joint  ia  bright  red  and  tedeoia-  \ 
tons,  gout  may  be  strongly  suspected.     In  gout  the-  I 
body  temperature  is  but  little  raised,  and  the  patientfa   ' 
general    health  but   little  disturbed ;  while  in    acute 
rheumatism  and  pysemia  (the  affections  which  locally 
present    the     strongest     resemblaQce    to    gout)    the 
temperature   is    liigh  and  constitutional  disturbance 
conaiderabla      In  gout,  also,   remissions  by   day  and 
exacerbations  by  night  are  distinctly  marked.     Gouty    i 
dejxeits  of  urate  ol  soda  should  be  looked  for  in 


I  Treatment  of  Gout.  22^ 

finger  joiats,  the  ears,  and  in  any  enlarged  bui'sai  tliat 
may  be  present.  For  a  fall  iiat  of  the  minor  signs  of 
gout  the  student  shonld  aonsult  Sir  James  Paget's 
valuable  and  grapliic  article  in  his  volume  of  "  Clinical 
Lectnres  and  Essays."  Chronic  gout  may  usually  be 
recognised  by  the  patient's  history  of  previous  acute 
attacks  involvingthe great  toe;  the  frequent  presence 
of  urio  acid  in  the  urine,  the  sudden  onset  and  equally 
sudden  cessation  of  the  attact,  the  nocturnal  eaacer- 
bations,  and  the  presence  of  deposits  of  urate  of  soda 
in  the  situations  already  mentioned.  TLe  urine  sbould 
always  be  examined  for  albumen,  which  is  often 
L  present  in  chronic  gout. 

Treatment. — This    must    be    local    and    general. 

iHia  joint  must  be  supported  in  a  ])oaition  favouring 

Bie  relief  of  congestion.     When  any  joint   of  the 

(lower  extremity  is  attacked  the  limb  must  be  kept  in 

,e horizontal  posture;  the  elbow,  wrist,  or  hand  must 

•iae  kept  in  a  aling.     Though,  in  80  acuta  an  inflara- 

latory  process,  leeches  seem  indicated,  all  authorities, 

Ifccluding  Dr.  Garrod,  oppose  their  use,  on  the  ground 

"lat  local  depletion  seems  to  favour  the  deposit  of  urate 

ftflf  soda  and  the  production  of  stiffness  or  even  of  anky- 

The  joint  should  be  wrapped  in  a  layer  of  cotton 

jol,  covered  with  oil-silk  ;  or  a  lotion  consisting  of  one 

'  1  of  atropine,  eight  of  morphia,  and  two  drachms 

f  spirits  of  wine  in  an  ounce  of  water  may  be  applied 

I  IJiTt  under  oil-silk  ;  of  a  lotion  of  lead  and  opium 

lay  be  used  in  a  similar  manner.    General  treatment 

fkould  commence  with  an  a]jerient>    Colchicum  exerts 

%  powerful,  often  almost  mt^cal  influence  upon  gout, 

yet  the  drug  so  often,  especially  in  weakly  persons,  .  I 

produces  sickneas)  purging,  and  general  prostration,      ■ 

that  it  must  be  cautiously  given.    It  is  most  etGcacious 

e  acute  gout  of  the  strong  and  full-blooded ;  but  it 

10  often  gives  relief  in  chronic  gout;  and  some  patients 

Srho  are  weakly  and  broken  down  in  general  tealtJi. 
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not  only  tolerate  the  drug,  but  derive  signal  beaefit 
from  its  use.  It  Bhould  therefore  be  prescribed  in  the 
acute  forma  of  gout ;  and  aleo  cautiously  in  chronic  gout  , 
should  other  druga  fail  f«  give  relief.  An  alkali,  in  ' 
the  form  of  the  bicarbonate  or  citrate  of  potash,  should 
be  given  to  correct  acidity  in  tliQ  urine.  Lithia  de- 
rives its  value  in  gout  from  the  fact  that  urate  of 
lithia  is  a  more  soluble  salt  than  that  of  either  potash 
or  soda.  The  citrate  or  the  carbonate  should  be 
given,  in  doses  of  four  or  five  grains,  in  potash 
■water ;  or,  in  combination  with  twenty  grains  of 
citrate  of  potash,  in  a  tumbler  of  water  twice  or  three 
times  a  day.  In  chronic  gout  much  benefit  is  obtained 
by  a  course  of  treatment  at  the  health  resorts  men- 
tioned on  page  219.  For  antemic  patients  bark  or 
quinine  should  he  prescribed,  in  combination  'with  the 
directions  already  mentioned. 

§ypliili8> — Affections  of  the  joints  are  among 
the  rarest  manifestations  of  syphilis.  Tet  it  is  pro- 
bable that  they  are  more  common  than  has  hitherto 
been  supposed  They  may  be  met  with  at  any  period, 
both  in  the  secondary  and  tertiary  stages,  and  also  in 
the  inherited  form  of  the  disease,  (i'ee  page  250,  voLi) 

1.  In  the  secondary  stage,  during  the  prevalence 
of  skin  eruptions,  ulcers  of  the  tonsils,  plastic  iritis, 
etc,  one  or  more  of  the  joints  (most  usually  a  single 
orticulation,  and  that  either  the  knee  or  the  elbow) 
may  be  tiie  seat  of  an  affection  consisting  of  gum- 
matous infilti-ation  of  the  subsynovial  tissue  and 
efiiision  into  the  synovial  cavity.  In  these  cases 
thickening  of  the  periarticular  tissues  in  the  form 
of  ill-defined  indurations,  or  sometimes  of  distinct 
nodular  deposits,  may  sometimes  be  detected.  In  their 
general  character,  however,  these  affections  present 
little  to  distinguish  them  from  ordinary  chronic  syno- 
vitis, and  their  true  nature  is  suggested  only  by  their 
oi^in  apart  from  the  common  causes  of  synovitis, 
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-and  the  fact  tliat  the  sabjects  of  tLem  Jiave  bod,  or 
are  still  sufi'evmg  from,  otiier  forms  of  syphilitic 
disease..  Their  main  features  are  their  persistency, 
and  their  strong  tendency  to  relapse.  Pain,  heat,  and 
stiffness  are  usually  but  little  marked.  A  woman, 
the  subject  of  secondaiy  syphilis,  waa  lately  seen  at 
St.  Bartholomew's  Hospital,  in  whom  synovitis  of  the 
elbow  joint  with  effiiaion  disappeared  under  the  use 
of  iodide  of  potassium  three  times,  but  at  once  re- 
lapsed as  soon  as  the  iodide  was  discontinued.  Ulti- 
mately, however,  complete  recovery  took  place. 

\  In  other  instances,  in  the  tertiary  period,  the 
consists  of  an  osteitis  and  periostitis  of  the 
;icular  end  of  one  of  the  bones  forming  the  joint, 
leading  to  the  formation  of  node-like  outgrowths 
timilar  to  those  met  with  in  other  examples  of  syphi- 
litic osteitis,  and  accompanied  with  gummatous  iu- 
iilti'ation  of  the  synovial  membrane  and  eStiaiou  into 
the  cavity  of  the  joint. 

3.  In  some  instances,  again,  though  rarely,  the  joint 

involved  by  the  breaking  down  of  a  large  gnmraa 

the*  subcutaneous  tissue,  and  tlie  subsequent  ulcers' 

attending  the    process.      In  one  case  the  knee 

joint    was    involved    in   the    courae    of    sypliilitic 

necrosis  of  the  patella.     Some  of  the  most  obstinate 

examples  of  syphilitic  affections  of  the  joiuta  are  those 

which  the  disease  is  combined  with  chronic  gout, 

leumatism,  or  osteo- arthritis.  In  infanta  syphilis  takes 

origin  as  a  subacute  iuflammation  involving  the  line 

junction  of  the  epiphysis  with  the  shaft     Here,  as 

■  iflaramatory  process  advances,  a  soft  granulation 

is  formed,  and  ulceration  ensues,  with  the  result 

he   epiphysis   often   becomes  detached  from  the 

;   caries  may  extend  so  as  to  involve  the  bone 

some  distance.     In  many  cases  no  matter  forms, 

the    joints    themselves    escajie ;    but    in    other 

itances    suppuration  occurs,  the  structure   of   tha 
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epiphysis  is  broken  down,  and  the  axticular  cavity  j 
involved  in  tbe  extension  of  the  diseiiae. 

The  diagnosis  of  these  cases  may  be  attended  ti 
considerable  difficulty.  A  joint  affection,  howevel 
may  well  be  suspected  to  be  syphilitic  when  it  occurs 
apart  from  local  injury  in  a  person  who  gives  no 
history  of  gout  or  rheumatism,  but  who  has  Imd 
syphiliB  ;  and  when  ordinary  forms  of  treatment  fail ; 
when  other  syphilitic  lesions  ai-e  present ;  and  wlien 
tlie  irregular  thickening  or  nodular  swelling  of  the 
synovial  membrane  and  periarticular  structures  re- 
sembles gnmrnatons  iniiltration  of  these  tissues  rather 
than  any  of  the  usual  forms  of  chronic  inflammation. 
la  some  cases  nocturnal  pains,  depending  on  osteitis 
and  periostitis,  are  well  marked, 

Treatms7U  consists  in  the  use  of  splints  to  maintain 
the  joints  at  rest,  and  the  administration  of  iodide 
of  potassium.  In  obstinate  cases  the  iodide  salt 
should  be  combined  with  the  liquor  hydrai'gyri  per- 
chloridi,  and  the  joint  should  he  strapped  with  mer- 
curial ointment  and  soap  plaister,  or  a  liniment 
of  the  oleate  of  mercury  may  be  rubbed  in.  The 
disease  is  very  obstinate  and  veiy  prone  to  relapse ; 
treatment  must,  therefore,  be  persistently  carried  ont> 
and  must  include  the  remedies  for  chronic  gout  or 
rheumatism,  when  these  affections  are  present. 

Pysemia,  and  otber  acute  specific  diseases. 
— A  general  group  of  cases  of  synovitis  ia  formed  by 
those  examples  which  are  developed  in  the  course  at 
pyoamia,  puerperal  and  scarlet  fever,gonorrhiEa,  variola, 
typhoid,  dysentery,  and  some  other  conditions.  In  all 
alike  the  affection  results  from  the  presence  in  tlie 
blood  of  some  septic  material  derived  from  tbe  primary 
d  in  all  alike  the  process  at  work,  though 
not,  perhaps,  identical  with,  is  analogous  to  and  well 
illustrated  by  that  observed  in  pyemia.  In  their 
general    clinical    characters   these   various    forma  d 
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-  B^novitie  strongly  resemble  CBch  othor,  though  they 
present  considerable  difieroncea  in  their  severity,  the 
structural  changes  to  which  they  give  rise,  and  the 
Hubaequent  condition  of  the  joints  in  whicli  they  have 
had  tlicir  seat. 

Prtnmia. — Inpyremia  the  joinia  maybe  attacked 
at  any  period  of  the  disease,  which,  it  must  be  remem- 
bered, though  often  acute,  ia  sometimea  chronic,  and 
prolonged  over  many  months.     In  acute  cases,  often 
the  finit  symptom  of  blood  poisoning   is  synovitis 
of  the  shoulder,  the  knee,  or  some  other  joint,  and  soon 
(jther  articulations  are  involved.    (Seepage  148,  voL  i) 
In  the  worst  cases  several  joints  are  attacked  in 
rapid  succeasioa.    In  these  instancea  the  synovial  mem- 
brane is  acutely  inflamed,  and  the  joint  rapidly  be- 
es distended  with  flaky  pua,  oftea  mixed  with  blood, 
giving  it  a  red  or  grumoua  appearance ;  and  the  mem- 
'   brane  itself,  the  ligaments,  and  the  cartilages  undergo 
'   destructive  changes ;  the  skin  becomes  red,  shining,  and 
perhaps  {edematous,  and  the  joint  within  three  or  four 
days   becomes  completely  disorganised,  the   capsule 
bursts,  and  the  aurrounding  soft  parts  become  widely 
involved.     In  less  severe  examples  the  inflammation 
I  is  subacute,  and  the  synovial  cavity  ia  distended  with 
\  pus,  so  that  its  outline  is  marked  out  by  a  flaccid 
LI R Ming,  in  wliioh  fluctuation  is  extremely  obvious ; 
I  the  skin,  however,  ia  unaltered,  and  there  is  so  little 
;  or  pain  that  the  patient  makes  no  complaint  of 
I  tie  joint,  the  condition  of  which  may  be  easily  over- 
I  looked,  or  be  only  accidentally  discovered  j  while  on 
post-mortem  examination  little  swelling  or  redness  of 
,  the  membrane  ia  to  be  observed ;  and  the  ligaments 
and  the  cartilage  present  no  obvious  change.    In  same 
oases,   again,   synovitis    is   acute   and   pltistio,   and   ia 
followed  by  firm  fibrous,  or  bony  ankylosis ;  while 
.  others,  large   readily  fluctuating  collections,  not  ; 
volving  the  joint  itself,  form  in  the  periarticular  tissue^ 


I 


aaS  Manual  of  Si'rcerv. 

yet  without  redness  of  other  signs  of  acute  inflamn^ 
tion.  Jt  is  remarkable  that  in  some  examples  t 
pjeemia  the  local  luatdfestatioiiH  are  entirely  confine 
to  the  joints,  while  iu.  other  instances  the  joint 
entirely  escape. 

Frognogis. — In  cases  in  which  the  patients  survive, 
and  i-epair  takes  place,  the  effusion  may  be  slowly 
absorbed,  and  the  joint  may  regain  free  movement. 
In  the  majofity  of  instances,  however,  there  is  con* 
siderable  Btifiieas,  often  firm,  fibrous,  or  bony  anchy- 
losis, frequently  associated  with  serious  distortion. 

Treaim&nL — In   consequence,    in  the    less    acute 
cases,   of  the   large   amount   of  efiiisian  which  takes 
place,  and  which  is  associated  with  i-elaxation  of  the 
ligaments,  and,  in  acute  cases,  in  consequence  of  the 
rapid  disorganisation  of  the  joint,  there  is  a  stron; 
tendency  to  the  displacement  of  the  articular  ends  a 
the  bones.     This  is  especially  the  case  in  the  knee 
and  wrist.     Moreover,  the  joint  is  frequently  the  seaf 
of  excessive  pain,  aggravated  by  movement.      It  il 
essential,  therefore,  that  the  limb  should,  fi'Om 
first,  be  carefully  supported  on  a  splints      When 
disease  Is  acute  and  attended  with  suppuration,  matte) 
should   be  at  once  evacuated   under  strict  antiseptu 
precautions,   and  free   drain^e   shoidd    be   provided 
When  efiusion  is  more   passive,  and  there  is  no  pail 
or  redness  of  the  skin,  the  fluid  may  be  drawn  off  wita 
tlie   aspirator.      The   removal   of  fiuid  is   advisal 
With  care   the  operation   may  be  safely  conduct 
while,  if  fluid  ia  left,  the  fibrine  remaining  after 
more  liquid  parts  have  been  absorbed  will  lead  to 
formation    of    adhesions    and    the    development 
ankylosis. 

In  cases  in  which  joints  have  become  disorganit 
amputation  may,  should  the  patient  survive,  becc 
necessary.  The  operation  must  generally,  however, 
delayed  till  the  active  stage  of  septic  infection 
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I,  and  the   temperature  is  no   longer  high  or 

I  videly  Euctuating. 

In  Kcarlet  fever  synovitis  resembles  that  met 

'  'with  in  pyemia  in  being  sometimes  acute,  and  leading 
to  rapid  disorganisation  of  the  joint,  by  extension  o£ 
the  inflammation  to  the  deeper  structureB,  and  some- 
times subacute  or  chronic;  in  aSecting  one  or  several 
joints  ;  and  in  its  general  course,  and  termination.  The 
treatment  ia  the  same  as  that  of  synovitis,  depending 
on  pyamia.  The  same  may  be  said  of  synovitis  occur- 
ring in  the  pacrpcrnl  state.  The  joint  affection 
is  essentially  pytemio  in  its  character.  Often  the 
knee  ia  the  only  joint  affected,  and  the  inflammatory 
process  ia  throughout  subacute.  The  mischief,  how- 
ever, soon  spreads  to  the  deeper  structures,  is  very 
persistent,  ia  acconipanied  with  severe  pain,  and  tends 
to  induce  deformity  and  to  terminate  in  fibrous  anty- 
losis.  In  some  instances  many  joints  are  involved, 
.  and  the  case  runs  the  usual  course  of  an  acute 
pyiemia. 

GonaiTli(ea.l  or  nrethral  synovitis, — ^Itis 
now  well  known  that  not  only  gonorrhcaa,  but  also 
simple  purulent  urethritis,  such  e.g.  as  sometimes  occurs 
after  the  use  of  catheters,  may  give  rise  to  synovitis. 
In  this  affection,  for  which  urethral  synovitis  or 
arthritis  is  a  better  name  than  either  gonorrhceal 
synovitis  or  the  old  term  gonorrhceal  rheumatism, 
asoally  one  joint,  and  that  a  large  one,  is  attacked. 
The  knee  is  most  often  affected,  but  the  Lip,  the  ankle, 
and  the  wrist  are  not  rarely  attacked,  while  a  very 
troublesome  form  is  that  which  involves  the  ankle  and 
the  contiguous  tarsal  joints  and  the  fibrous  structures 
in  the  sole,  with  the  result  of  inducing  a  very  aggra- 
vated form  of  flat  foot.  The  disease,  though  sometimes 
acute,  and  passing  on  to  suppuration,  or  even  to  com- 
plete disorganisation  of  the  joint  requiring  amputation, 
is  for  the  most  port  subacute  (o£tB\i  it  \a  '^eic^  SDX'Cii&^ 
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an<]  characterised  ratber  by  plastic  exndation  than  t 
copious  effusion..  The  ligaments  and  the  periarticuti 
structures  are  involved  in  the  inflammatory  proae 
and  the  tendency  to  the  formation  of  new  fibroM 
tissue  is  strongly  marked.  Bony  ankylosia,  thoughfl 
is  rare,  may  occur.  Tlie  attack  may  be  preceded  B 
an  increase  of  the  urethral  discharge.  Often,  ho* 
ever,  the  amount  of  discharge  is  unaltered  by  the  o: 
of  the  joint  disease ;  while  !*ometimes  discharge  is  coa- 
siderably  diminished.  The  disease,  attended  by  pain, 
heat,  and  moderate  swelhng,  often  persists  in  a  form 
much  reaemhling  subacute  or  chronic  rheumatism,  now 
subsiding,  and  presently  returning  with  increased  in- 
tensity for  many  weeks  or  months,  and  at  length 
leaving  the  joint  i>ermanently  stiff.  It  is  not  rarely 
Hymmetrical.  In  those  cases  in  which  several  of  the 
larger  joints  are  attRcked  {e.g.  both  the  knees  and  both 
the  hips,  or  the  ankles  and  the  knees)  the  patient  may 
be  left  completely  crippled.  Even  Wie  joints  of  the 
spine  may  be  affected,  and  cases  are  on  recoi"d  in 
which  in  the  course  of  different  attacks  every  large 
joint  has  become  fixed.  The  affection  is  very  rare ; 
i.e.  its  peixientage  among  cases  of  gonorrhea  is  very 
amalL  Sometimes  the  affection  is  ushered  in  by  slight 
fever  and  a  sense  of  chilliness,  or  the  occurrence  of  a 
distinct  rigor.  In  other  instances  the  premonitory 
symptoms  are  absent,  and  the  first  sign  is  that  one  of 
tie  joints  is  hot,  tender,  fiainfiil,  and  swoUen,  as  in 
subacute  rheumatism.  A  notiible  fact  respecting  the 
affection  is  that  in  some  individuals  it  is  repeated  witi 
eveiy  attack  of  gonorrhcea.  Urethral  synovitis,  though 
occasionally  met  with,  is  very  rare  in  the  female  sex. 
A  correct  diagnosis  ia  very  important,  and  here,  as  in 
BO  many  other  cases,  it  is  readily  made  if  the  mind  of 
the  surgeon  ia  on  the  alerts  In  any  cose  in  which 
Brthritia,  simulating  subacute  rheumatism,  especially 
whea  monaiticuiax,  occurs  in  a  peraon  who  haa  never 
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had  rlieumFitiBm,  and  when  the  attitck  tends  to  be 
prolonged  &nd  persistent,  tbe  question  of  the  presence 
of  urethral  discharge  ought  to  be  inquired  into. 

Treatment  must  be  addressed :  (a)  To  the  nrrest 
of  the  urethral  discharge.  (6)  To  the  local  manage- 
ment of  the  joint  attack.  The  treatment  of  the 
urethral  discharge  must  vary  with  the  gonorrhceal 
other  origin  of  the  affection,  the  stage  it  has 
hed,  the  amount  and  character  of  the  urethral 
iretion.  (For  directions  on  these  points  see  Art. 
vol  i.)  The  joint  should  be  placed  at  rest. 
'When,  heat  and  other  symptoms  have  subsided  under 
the  use  of  cold  applications,  a  course  of  small  blisters 
(one  heading  before  the  next  is  applied)  should  be 
prescribed,  and  the  joint  may  then  be  covered  with 
mercnrial  ointment  spread  on  lint,  and  over  tliis  an 
^tfaetic  rubber  bandage  may  be  adjusted ;  or  the 
may  be  strai>ped  with  soap  plaister.  Iodide  of 
Bium  is  often  useful  in  five-grain  doses  in  the 
after  stages  of  tlie  disease.  Iron  tonics  will  be  called 
for  if  the  patient  is  aiitemic  and  weakly.  If  he  is 
gouty,  lithia  oroolchicum  should  be  uspd,  {See  under 
Gont.)  Motion  may  sometimes  be  restored  by  move- 
ment of  the  joint  under  an  antesthetic,  followed  by 
daily  passive  movement,  hot  douching,and  shampooing. 
In  the  course  and  after  the  subsidence  of 
Ij'pbaid  fever,  and  less  frequently  of  TariolB) 
one  or  more  of  the  joints  may  be  attacked  either  with 
a  subacute  synovitis  (this  is  the  most  common  form), 
or  with  a  plastic  inflammation  involving  also  the 
ligaments  and  the  cartilages,  or  very  rarely  by  an 
nte  suppurative  arthritis.  The  joint  most  fi-e- 
Lontly  attacked,  at  least  in  typhoid,  is  the  hip,  but 
.Mher  jointH  occtisionfllly  suffer.  There  is  developed 
liynovitia,  rapidly  leading  to  effusion,  distension  of 
tlie  capsule,  and  often  to  spontaneous  dislocation,  an 
occurrence  that  i^  sometimes  unfortunately  Qvei;lcote& 
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lill  the  patient  is  convalescent  from  ]iis  fever, 
plastic  form  of  artht'iti»  in  usually  subacute  and  at- 
tended with  caneiderable  pain.  It  leaves  the  joint 
stiff,  or  in  severe  cases  completely  aultyloHed,  and  this 
often,  where  ti'eatment  has  not  been  aiipliod,  in  a  very 
inconvenient  position.  Suppurative  avthritia,  happily 
very  rare  in  connection  with  the  exanthemata,  presents 
the  general  features,  and  reL[iiires  the  treatment  de- 
scribed at  page  237. 

Hydrops  Articdli. 

Ilydrarllirasis,  hydrurilii'us. — In  this  affec- 
tion, often  vaguely  spoken  of  as  dropsy  of  the 
joints,  the  synovial  cavity  becomes  distended  with 
a  chronic  serous  or  watery  effusion.  The  condition  is 
produced  in  several  ways.  It  may  remain  after  acute 
synovitis  has  subsided  ;  or  it  may  arise  in  the  course  of 
chronic  synovitis,  especially  when  this  is  of  rheumatic 
origin ;  or  it  may  be  developed  apart  from  any  of  the 
usual  signs  of  inflammation,  in  the  form  apparently  of 
a  mere  passive  exudation,  much  resembling  the  simpler 
forms  of  hydrocele  of  the  tunica  vaginalis.  The 
morbid  anatomy  of  the  6rflt  two  varieties  is  the  same 
as  that  of  chronic  synovitis.  In  the  third  form, 
which,  however,  is  rare,  the  synovia!  nierahi'ane  is 
amemio  and  pale,  or  presents  a  white  or  yellowish, 
macerated  appearance.  In  cases  of  long  standing,  the 
membrane  itself  and  its  subserous  layer  become 
thickened  by  new  fibrous  tissue  ;  and  its  processes  and 
fringes  undergo  hypertrophy,  present  numerous  tofts 
and  pedunculated  growths,  and  often  contain  nodules 
of  cartilage. 

In  some  cases  the  major  part  of  even  a  large 
swelling  of  the  joint  is  duo  to  the  close  packing  of 
those  synovial   fringes,    and    the   quantity   of    Iluid 

Cent  is  very  small.     As  time  goes  on  the  ligaments 
me  elon^atfld,  and  displacement  occurs ;   or    the 
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joiat  is  loose,  weak,  and  insecure  when  weight  is 
thrown  upon  it.  In  many  cases  large  bursal  collec- 
tions are  formed  in  the  neigh bourhoo<l  of  the  joint. 
The  fluid  of  hydrops  articuli  (which  may  amount  to 
as  much  as  three  pints  or  eyeu  more)  is  a  thin,  often 
torhid,  form  of  synovia,  containing  in  many  instances 
fletkes  and  fibrinous  shreds.  The  aS'ection  is  most 
oommon  in  the  knee.     It  may  be  limited  to  one  knee 

it,    but   often   both   are    ultimately  attacked.      It 

ara  also  in  the  alioulder  and  elbow,  and,  though  very 
Tarely,  also  in  the  other  joints.  Often  single,  it  seldom 
Imvolves  more  than  two  joints  ia  the  same  patient. 

Symptomsi — The  knee  joint,  which  may  be  taken 
BS  tlie  best  example,  is  largely  distended,  cool  and  pain- 
less, but  weak,  and  its  movements  are  emhaiTassed. 
Fluctuation  is  very  obvious.  The  patella,  unless  dis- 
tension is  too  great,  can  be  pressed  down  so  that  it 
strikes  the  femur.  The  synovial  membrane,  in  old 
cas^,  is  thickened ;  and  indurated  folds  and  fringes, 
or  even  masses  of  cartilage,  can  be  felt.  The  bursa 
under  the  semimembranosus  muscle  in  the  ham  is 
often  enlarged,  and  may  extend  for  some  distance  down 
the  calf.  The  patient  cannot  walk  far,  and  finds  going 
upstairs  a  great  di^ciilty.  The  disease  is  most  com- 
mon in  men  between  thirty  and  sixty,  but  it  may  be 
met  with  in  females,  and  at  any  age  after  puberty. 

Treatment. — In  the  early  stage,  especially  when 
hydrarthrosis  is  of  inflammatory  origin,  the  joint  must 
be  kept  at  complete  rest  by  means  of  firm  leather 
or  other  splints,  cut  away  so  that  there  is  space  for 
blistering.  A  succession  of  blisters,  one  and  a  half  to 
two  and  a  half  inches  square,  should  be  applied  at  in- 
tervals of  four  or  five  days,  or  as  they  severally  heal ; 
or  counter-irritation  may  be  produced,  cither  by 
Iodine  paint,  or  by  rubbing  in  the  unguentum 
lydrargyri  biniodidi  over  a  space  of  two  or  three 
inches.      After  the  blistering  (contlatied.  fi^ 
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three  or  four  weeks)  the  joint  should  be  compreBsed  by  ■ 
K  carefully  applied  indiarubber  bandage,  under  wbidt  fl 
may  be  placed  lint  spread  with  mercurial  ointment  or  I 
with  oleat«  of  mercury;  or  the  joint  may  be  aspirated  1 
and  the  treatment  by  elastic  pressure  be  continued,  ■ 
When  all  these  means  fail  (and  it  must  be  coufeBsed  1 
this  is  often  the  case),  the  method  has  been  recom-  I 
mended,  and  occaaionaUy  jiractised,  of  removing  parf  I 
of  the  collection  with  s,  trocar  and  canula,  and  in-.  I 
JBcting  the  synovial  cavity  with  a  solution  of  tincture  I 
of  iodine  in  two  or  three  jtarta  of  water.  Though  it  1 
sounds  formidable,  this  proceeding,  carefully  employed,  J 
Beems  to  involve  very  little  danger.  Its  success,  how-  I 
ever,  is  very  doubtful ;  for  though  it  producea  con-  1 
aiderabte  inflammatory  effusion,  similar  to  thai  I 
following  the  injection  of  a  hydrocele,  the  fluid  often  I 
Boon  re-accumulates,  and  the  disease  continues  to  I 
progress.  As  an  ultimate  atep,  provided  the  patients 
is  under  thirty  and  in  sound  general  health,  thaf  J 
joint  (antiseptic  precautions  being  strictly  carried  out]^fl 
may  be  opened  by  two  free  lateral  incisions  and  thc^ 
flaid  evacuated ;  drainage  tubes,  or,  better,  strips  dtM 
guttapercha  tissue,  should  then  be  introduced,  andt'f 
retained  for  two  or  three  weeks  while  shrinking  of  the  1 
synovial  cavity  is  taking  place.  In  a  case  of  hydrops  I 
articuli  of  rheumatic  origin,  in  a  man  aged  twenty-six,  I 
Mr,  Willett,  at  St.  Bartholomew's  Hospital,  opened! 
the  knee  joint,  scraped  the  synovial  membrane,  anct  1 
I  out  the  joint  with  a  solution  of  chloride  of  I 
2  (ten  grains  to  the  ounce).  The  patient  made  »'■ 
favourable  recovery.  The  temperature  neve 
above  102'2'',  and  was  normal  after  the  sixth  day. 
Six  months  later  the  patient  was  found  to  havs'  I 
retained  a  very  useful  joint,  free  from  swelling,  and  [ 
possessed  of  considerable  movement. 


( 
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AsTUMTia. 

When  inflammation  attacks  a  joint,  it  always 
begins  eitlier  in  the  synovial  membrane  or  in  the 
bones.  Neither  the  ligamenta  nor  the  eartiJage  are 
Bulijeot  to  primary  inflammation.  The  changes  they 
undergo  are  always  secondary. 

Though,  however,  the  affection  originates  in  the 
(jovial  membrane  or  the  hones,  it  usually  soon 
extends  to  the  other  structures,  so  that  all  alike  are 
involved.  This  condition  is  termed  arthritis.  Arthritis 
Las  many  forms.  It  may  be  either  acute  or  chronic, 
traumatic,  infective  (as  in  pysBmia,  gonorrhceo,  etc,) 
or  diathetic  (as  in  struma,  gout,  rheumatism,  etc,).  Of 
these  varieties,  some  only  will  here  be  noticed,-  while 
others,  e.g.  the  pyiemic,  gonorrhceal,  eta,  are  described 
elsewhere. 

Symptoms, — ^Attacked  with  acute  inflammation, 
le  joint   is  placed  in  the   position  of  greateBt  ease, 

that,  namely,  which  it  habitually  occupies  during 
which  the  articular  ends  are  relieved  as 
as  possible  from  mutual  pressure,  and  the  liga- 
lents  and  the  capsule  are  as  far  as  xtossible  relaxed. 
The  shoulder  remains  with  the  arm  close  to  the  side ; 
the  elbow  and  knee  ai-e  somewhat  flexed ;  the  wrist  a 
little  dropped ;  the  ankle  a  little  extended ;  the  hip, 
in  a  typiraJ  case,  is  flexed,  abducted,  and  rotated 
outwards.  The  local  symptoms  are  those  of  acute 
inflammation,  t.e.  pain,  heat,  swelling,  end  often  some 
redness  of  the  skin.  Pain  is  throbbing  or  bursting  in 
character,  often  so  intense  that  the  patient  screams 
with  agony  if  the  limb  is  moved,  or  even  if  the  bed  is 
jarred.  Nocturnal  exacerbations  are  severe,  and, 
jTrbenever  he  attempts  to  sleep,  the  patient  is  disturbed 

spasmodic  startings  and  jumpings  of  the  limb,  the 
iter  symptom   indicating  that  tSie   articular   ends    ^ 
bth  the  cartilage  ore  afEectod. 
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easily  detected,  either  by  the  hand  or  the  b^E5m 
thermometer.  Swelling  whn,h  is  usually  considerably  | 
is  due  mainly  to  fluid  in  the  joint,  but  it  depends  ia  I 
part  on  swelling  of  the  synovial  niembrane,  iui<)  I 
effiiaion  into  the  ponaitiLular  tissues.  J 

Cooatitutiooal  disturbance  is  often  severe,  and  tha  1 
temperature  ranges  from  100°  to  104°.  When  carefully  1 
treated  from  its  onset,  the  affection  may  subside ;  but 
often  it  advances  to  suppuration.  This  event  is  indi- 
cated by  further  rise  of  temperature,  and  often  by  the, 
occurrence  of  rigors,  as  well  as  by  an  increase  of  pain  and  J 
swelling;  the  integuments  become  red  and  cedematousBQ:  J 
that  they  pit  on  pressure  ;  soon,  as  the  ligaments  becomq^ 
either  softened  or  destroyed,  the  articular  ends  of  thqj 
bones  tend  to  undergo  displacement;  grating  ia  ofteitS 
detected,  and  the  patient  loses  sleep  and  appetite,  be^fl 
oomes  flushed  and  emaciated,  and  has  copious  perspir^fl 
tions.  In  some  cases  the  quantity  of  matter  formed  isfl 
not  great ;  in  others  matter  rapidly  increases,  andunleadH 
evacuated,  bursts  through  the  distended  and  softened  J 
capsule,  and  becomes  widely  diffused  through  the  ^ 
limb,  which  is  largely  cedematous ;  the  skin  b  ruddy  j 
or  dusky,  and  pits  deeply  on  pressure,  and  it  be-J 
comes  evident  that  not  only  the  joint  itself,  butS 
also  the  adjacent  soft  structures  of  the  limb,  are  di»»« 
organised.  ,fl 

ning'Dosisi — Abscess  outside  a  joint  may  resembles 
afiute  arthritis.  In  external  abscess,  however,  therql 
is  no  uniform  ilisteiision  of  the  joint,  but  the  swellingfl 
is  irregularly  placod,  and  both  it  and  the  fluctuation  tqA 
which  it  gives  rise  are  confined  to  one  aspect  of  th^fl 
articulation,  and  are  noticed  also  to  be  superficial  tffl 
the  various  bony  prominences  and  strong  ligameatqA 
6.g.  the  patella  or  the  lij;amentum  patellte ;  or  thai 
olecranon  and  triceps  teudon.  The  joint  is  not  fisedj  1 
and  admits  of  movement  without  severe  pain;  fluctuBi-  ] 
tioB  is  distinct ;    there  is  no    abnormal  mobility  q{] 


ARTHRtTlS.  237 

the  ends  of  the  bones  on  each  other,  and  no  grating. 

Consbitntional  disturbance  is  not  severe 

Acide  tramuatic  arl/iritin  sometimes  occurs  from  a 
severe  crush  or  wrench ;  it  usually,  however,  follows 
B,  wound  in  wliich  infective  changes  have  taken  place. 
This  is  a  very  dangerous  form,  prone  to  pass  on  to 
suppuration,  and  rapid  disorganisation  and  destruction 
of  the  joint,  attended  with  high  temperature,  rigors, 
and  severe  constitutional  disturbance. 

Acute  infective  arthrilU,  met  with  in  pytemia,  puer- 
peral and  scarlet  fever,  and  other  allied  conditions,  is 
almost  equally  formidable ;  the  symptoms  are  usually 
acute ;  suppuration  ensues,  and  the  joint  is  quickly 
destroyed.  Another  variety  of  acute  arthritis  is  that 
which  is  secondary  to  disease  of  the  articular  ends 
of  the  bones,  as  met  with  chiefly  in  young  subjects 
during  the  growth  of  the  epiphyses.  Here,  as  bujj- 
puration  about  the  epiphysis  advances,  the  articular 
caililage  is  perforated,  and  pus,  oi-  the  detritus  of  the 
ulcerative  process,  escaping  into  the  interior  of  the 
joint,  leads  to  a  violent  arthritis,  which,  in  the  conrse 
of  a  few  days,  entirely  destroys  the  articulation. 
Very  rarely  acute  arthritis  occurs  from  the  extension 
of  erysipelas  or  cellulitis  to  the  interior  of  a  joint, 
or  from  the  bursting  into  it  of  ail  abscess  in  the 
neighbouring  soft  pai'ts,  e.g.  when  abscess  in  the 
popliteal  space  bursts  into  the  knee  joint. 

TrentineDl. — In  acute  ai'thritis,  the  flrst  point 
is  to  secure  rest  in  a  favourable  position.  Should 
Buppuration  ensue  the  matter  must  be  evacuated 
.Antiseptically.  Should  disorganisation  of  the  joint 
~  the    question    of    amputation    presents    itself. 

J   however,  arthritis  has  arisen,  in   the  course 

pyieumi  or  puerperal  fever,  or  of  any  of  the 
exanthemata  such  as  scarlatina  or  typhoid,  the 
general  comlition  forbids  the  oiteration,  and  the 
treatment   must  be   expectant,  in  the  ho^  ^^^»!ii  % 
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stiff  joint  may  be  obtained ;  or  that,  later,  a 
original  disease  subsides,  amputation  may  be  vei 
upon.  In  the  arthritis  secondary  to  disease  i 
articular  ends  of  the  bones,  which  sometimes  is 
rapidly  destructive,  and  which  is  most  frequent  i 
subjects  under  eighteen,  and  common  in  childrG 
of  five  or  six,  amputation  may  be  called  for, 
however,  as  a  rule  be  avoided,  by  freely  openli^ 
washing  out,  and  draining  the  joint ;  by  maintenanoe 
of  complete  rest ;  and  by  the  continued  use  of  antisep- 
tics. It  should  be  reported  to  only  when  the  patient's 
general  condition,  is  threatening  to  become  serious  to 
life,  as  shown  especially  by  rapid  wasting,  iiiilure  oS 
strength,  and  increasing  pallor,  the  residts  of  pain, 
and  loss  of  appetite  and  sleep. '  Should  acute  arthritis 
decline,  recovery  and  the  restoration  of  the  functions 
of  the  joint  may  be  promoted  by  the  means  alluded 
to  for  tlie  treatment  of  the  subacute  and  chronic 
forms  of  synovitia 

Tlie  acute  arthritis  of  infants,  described  by  Mr. 
T.  Smith,*  is  referred  to  under  Epi]ihysitia. 

Epiphysitis. 
The  rapid  growth  which  in  early  life  takes  pla 
between  the  epiphysis  and  the  shaft  of  the  long  boiU 
involves  an  instability,  as  the  result  of  which  health 
nutrition  is  apt  to  be  supplanted  under  the  influc 
of  feeble  health,  struma,  or  local  injury,  or  the  _ 
sence  of  some  septic  or  other  irritative  material  in 
blood,  by  inflammatory  action.      This  process,  termM 
epiphyailia,  is  not  usually  met  with  after  the  age  <^ 
eighteen  or  twenty,  when  nearly  all  the  epiphyses  havtl^ 
coalesced  with  the  ahafta.     It  is  most  common  under  \ 
the  age  of  ten.    It  may  be  acute,  subacute,  or  chroni 
but  in  all  cases  alike,  one  of  the  main  danger 
the  disease  may  extend  into,  and  lead  to  indammatit 
*  St.  liiartLuL  nunpL  Rciwrts,  vul.  i. 
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taf,  the  neighbouring  joint.     It  ia  now  well  known 
a  very  larga  number  of  examples  of  joint  diBease 
[  IB  children  are  secondary  to  disease  originating  in  one 
frf  the  adjacent  epiphysoa     (See  page  119.) 

The  ncute  ui-lbi'itfs  of  iulauts,  described  by 
Mr,  T.  Smith,  ia  a  case  in  point      Here,  generally  in 
infanta  under  a  year,  and  often  only  a.  few  weeks  old, 
aometimea  from  local  injury,  Bometimea  from  absorp- 
_^  laoa  of  septic   material   from   the  umbilical  cord,   or 
r  souice,  the  epiphysial  line  of  growth  becomes 
E'tfae  seat  of  acute  in£anima,tion,  quickly  running  on  to 
Wppuration,  with  the  result  that  pus,  breaking  down 
*  e  soft  tissue  of  the  epiphysis  itself,  travels  towards, 
1  bursts  into  the  joint,  sametimeB  bj  a  mere 
D-hole  orifice,  but  often  by  a  large,  ragged  opening 
1.  the  articular  cartilage.     Upon  this,  acute  inflam.- 
lation  of  all  the  structures  of  the  joint  ensues.     The 
rticular  cavity  rapidly  becomes  distended  with  pus, 
3  synovial  membrane,  ligaments,  and  cartilages  are 
Bsti'oyed  by  ulceration,  and  even  the  articular  ends 
I  the  bones  themselves  are  lost,  so  that  disorganiear- 
D  of  the  joint  is  complete ;  the  capsule  burata,  and 
[ia  large,  plainly  fluctuating  periarticular  abscess  hold- 
ing sometimes  as  much  as  fifteen  ouucos,  is  formed, 
and  burrows  widely  in  the  limb.     This  affection  may 
involve  any  of  the  large  joints,  but  the  knee,  hip,  and 
shoulder  most  often  suffer.     Sometimes  several  joints 
are  attacked  in  <juick  succession.    The  malady  is  often 
fatal  by  exhaustion.     On  the  other  hand,  when  tho 
case  is  seen  early,  and  matter  is  evacuated  before  the 
joint  is  involved ;   or  if,  when  pus  has  reached  the 
joint,  the  aiticulation  is  at  once  freely  oiiened  and 
drained,  many  patients  recover,  and  may  even  retain 
perfect  movement  of  the  limb.      In  other  instances, 
'though  the  patient  recovers,  the  joint  ia  left  useless 
feiMd  flail-like,  the  ends  of  the  bones  oouaiating  ctf  mere 
■ittumps  connected  by  hLirous  tissue. 
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The  treatment  coiisists  in  the  immediate  1 
Be|itic  evacuation  of  pus  (if  possible  before  it  reaches 
the  joint),  free  drainage  by  strips  of  guttapercha 
tissue,  the  use  of  a  splint  to  present  deformity,  and  of 
liqnor  cinchonie  and  brandy  to  support  the  strength. 

In  subacute  or  chronic  epiphysitis  in  older  ohiL-' 
dren,  the  disease,  which  is  often  dependent  on  strunu^i 
usually  begins  at  the  junction  of  the  epiphysis  wita 
the  shaft,  and  spreading  through  the  substances  oC 
the  epiphysis  towards  the  joint,  produces  eith« 
chronic  synovitis ;  or,  if  matter  bursts  suddenly  ii 
the  articulation,  a  violent  and  destructive  general 
arthritis.  ' 

Symptoms.— In  acute  epiphysitis  the  joint  it 
kept  in  a  fixed  position,  and  is  stiff,  painful,  and  tenj 
der.  There  may  be  obvious  swelling  of  the  artionla* 
end  of  one  of  the  adjacent  bones,  with  tenderness  <»i' 
pressure  and  redness  of  the  skin.  Within  a  few  bouM' 
after  it  is  reached  the  joint  becomes  distended  an^ 
the  swelling  rapidly  increases,  so  that  an  abscest 
bursting  through  the  capsule  forms  a  collection  <d 
from  two  or  three  to  as  much  as  twelve  ounce  _ 

the  muscles  of  the  limb.  In  epijihysitis  of  less  vio* 
lent  character  the  symptoms  are  of  a  similar  natural 
but  of  proportionately  diminishwJ  severity.  " 

In  all  cases  of  epiphysitis  the  surgeon's  <^ucd 
anxiety  must  be  to  avert  the  impending  affection  ^ 
the  joint.  In  the  early  stage  the  limb  must  be  kep 
at  rest  on  a  splint ;  in  acute  casea  one  or  two  leeche 
are  often  very  useful  Should  matter  form  it  must  b 
at  once  let  out.  When  swelling,  local  tendemesa, 
pain,  and  high  temperature  indicate  that  matter  is 
probably  enclosed  in  the  epiphysis,  an  incision  sliould 
be  made  over  the  tender  spot,  and  the  epiphysis 
should  be  cautiously  perforated.  If  matter  is  found,  J 
an  adequate  portion  of  the  superficial  wall  of  thffd 
cavity  containing  it  should  be  removed  so  that  pu^fl 
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may  readily  escape  towards  the  Burfaca  Though, 
not  invariably,  yet  frequently,  the  cases  described  by 
Brodie,  as  chronic  abscess  in  the  articular  extremity 
of  the  tibia  (a  similar  condition  is  met  with  in  other 
bones),  are  examples  of  chronic  epiphysitis,  followed 
by  suppuration. 

When  the  epiphysis  at  the  growing  end  of  one  of 
the  bones  (the  upper  end  of  the  humerus  and  tibia, 
the  lower  end  of  the  femur,  radius,  and  ulna)  has  been 
long  involved  in  slight  chronic  inflammation,  the 
increased  blood  supply  may  lead  to  increased  growth, 
and  the  limb  may  become  an  inch  or  even  two  inches 
longer  than  its  fellow.  On  the  other  hand,  should 
epiphysitis  have  been  acute  and  destructive,  the  sub- 
sequent growth  of  the  bone  may  be  to  a  great  extent 
arrested.  Last  year  I  saw  a  girl,  aged  nineteen,  at 
St.  Bartholomew's  Hospital,  whose  humerus,  the 
upper  end  of  which  had  been  the  seat  of  destructive 
epiphysitis  in  infancy,  was  four  inches  shorter  than 
its  fellow. 

A  formidable  and  not  rare  effect  of  acute  epiphy- 

aitis  and  ulceration  in  the  line  of  junction  with  the 

^^     shaft,  is  the   eomjilete   detachment   of  the  epiphysis. 

^^L  The  upper  epiphysis  of  the  femur,  when  thus  separated, 

^B  Wng  left  without  adequate  blood  supply,  perishes,  and 

^B*forms  a  sequestrum.  In  the  case  of  other  epiphyses, how- 

^Hi^  ever,  though  necrosis  is  still  the  rule,  repair  may  occur, 

^H I  wid  the  epiphysis  may  regain  its  attachment.     During 

^^L  ^miphysitia,  especially  at  the  upper  end  of  the  tibia, 

^^^"though  no  complete  separation  occurs,  the  connection  of 

the  epiphysis  and  the  shaft  may  be  so  weakened,  that, 

either  at  the  time,  or  during  subsequent  use  of  the 

limb,  the  junction  may  yield,  and  a  deformity  which 

is  very  difficult  to  remove,  and  which  greatly  impairs 

the  use  of  the  limb,  is  produced.     Should  displacement 

be  observed,  it  must  be  at  once  arrested  by  appropriate 

mechanical  support 
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SCEOFDLOTIS  DiSE&SES   OF  THE  JoiNJB. 

We  are  still  without  a  concise  and  adequate  defini- 
tion of  scrofula,  or  its  Bynonym,  struma.  We  can  only 
Bay  that  it  is  a  defective  condition  of  the  general  healthy 
with  a  tendency  to  various  forms  of  chronic  inflamma- 
tion, as  of  the  lymph  glands,  cancellous  bone,  mucous 
and  synovial  membranes,  and  the  skin,  tending  to  pass 
on  to  suppuration  and  caseation  of  the  effused  pro- 
duet&  In  a  consideinble  number  of  instances  well- 
marked  tubei'cle  is  present,  while  in  other  cases  rj 
more  limited  duration  or  of  lower  intensity,  no  histo- 
logical elements  beyond  those  of  mere  chronic  inflani-^ 
mation  are  produced.  The  scrofulous  process 
either  when  healthy  nutrition  fails  and  deviates,  apart" 
from  any  obvious  ez.(«raal  cause,  into  a  low  form  of' 
chronic  inflammatory  action  of  the  type  just 
tioned ;  or  when  the  same  result  foUows  disturbance 
of  nutrition  by  some  local  agency,  sucli  as  injury, 
etc.    {See  page  131,  and  page  216,  voL  i.) 

The  chief  clinical  characters  of  scrofulous  iuflam- 
mations  are  their  origin)  either  spontaneously, 
theresult  of  some  trivial  local  injury  which  in  a  healthy 
subject  would  have  been  quickly  repaired ;  their  ten- 
dency to  suppuration  and  caseation ;  their  pronenesftl 
to  advance,  extend,  and  relapse ;  their  occurreno^ 
chiefly  in  phtliisical  families ;  their  multiple  develops] 
inent  in  the  same  family)  or  in  the  same  patient ;  anj* 
their  prevalence  between  the  ages  of  three  and  Beveiv 
a  period  of  life  during  which  general  tuberculosiar 
and  tubercular  meningitis  are  more  frequent  than  at 
any  other  time,  and  when  local  injury  is  certainly 
not  more  conimon  than  it  is  a  few  years  later. 

When  we  meet  with  children  who  come  of  a 
phthisical  stock,  and  who  suJfer  without  any  obvioua 
cause  from  a  variety  of  tedious  lucfJ  inflam- 
joat'ioas  ;  when,  in  the  same  family,  beveral  children 


\ 

m 


Strumous  Joint  Disease.  243 

3  affected  ;  and  wheu  it  is  observed  that  as  one 
inflammatory  lesion  is  slowly  repaired,  or  while  it 
is  still  in  progress,  otters  are  developed  under  con- 
ditions that  exclude  the  ordinary  exciting  causes  of 
IififlammatioD  in  healthy  subjects,  we  appear  to 
bo  dealing  with  a  morbid  condition  quite  a^  defi- 
nite as  many  to  which  distinct  names  are  assigned, 
and  one  for  which,  at  least  for  the  sake  of  coove- 
nieuce,  some  general  heading  slioidd  be  used.  Yet 
former  conceptions  of  scrofula,  as  to  its  inve- 
teracy, its  inevitably  deatmctiva  action,  and  its 
association  with  any  profound  dyscrasia,  undoubtedly 
require  revision.  These  chronic  inflammatory  pro- 
ceasee,  which  we  group  under  this  name  of  scrofula, 
are  very  much  what  they  are  allowed  to  become. 
Probably  no  affections  are  more  dependent  on  exter- 
nal condittonB,  on  the  diSerence  between  careful 
treatment  and  neglect.  Many  a  child,  who,  between 
the  ages  of  three  and  seven,  is  the  subject  of  various 
forms  of  scrofulous  inflammation,  such  as  caries  of 
the  spine  and  of  the  tarsus ;  ophthalmia  or  otor- 
rbo^  or  ozsena,  if  well  managed,  subsequently 
becomes    to    ail     appearance    perfectly    healthy,    and 

(remains  free  from  any  return  of  these  affections. 
Fresent  experience,  indeed,  clearly  demonstrates  that 
^e  traditional  view  of  scrofula  Las  been  derived  from 
pases  in  which  the  disease,  allowed  to  run  its  course, 
bss  attained  a  stage  of  development  and  assumed 
riiaracters  which  appropriate  treatment  would  easily 
bave  prevented.  In  sliort,  when  it  is  opposed  ia  its 
outset  and  subsequently  by  suitable  treatment,  scrofula 
in  the  great  majority  of  cases  is  merely  a  chronic  in- 
flammatory process,  formidable  in  no  other  sense  than 
that  it  is  tedious  and  prone  to  relapse.  These  observa- 
^tions  will  now  be  applied  to  scrofulous  diseases  of 
Ehfl  joints. 

TLeae  affections  are  most  often  developud  boWeKo. 
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the  ages  of  three  and  seven  or  eight,  and  althougl 
they  not  rarely  commence  after  this  period,  th^ 
grow  more  and  more  infrequent  as  age  advances.  Thl^ 
disease  takes  its  origin  either  in  the  synovia!  i 
brane  or  the  ends  of  the  bones,  but  with  what  relative 
frequency  it  is  not  easy  to  say.  It  must 
suffice  to  state  that  synovitis  ia  common  in  all 
joints  except  the  hip,  though  here  also  it  ia 
tainly  met  with.  In  this  joint  disease  moat  \ 
qtiently  begins  in  the  bones,  either  the  head  of  t 
femur  or  the  acetabidum.  When  disease  ariai 
articular  ends  it  commences  either  just  beneath  t 
cartilage  (subchondral  caries),  in  the  epiphysial  lino  o 
growth,  or  in  aorae  spot  in  the  cancellous  tissue,  oftca 
in  the  neighbourhood  of  the  ossific  nucleus.  It  But^l 
sequently  involves  the  joint  by  extension  of  the  in-V 
flammatory  process,  either  gradually  or  by  the  auddettj 
entrance  of  pus  into  the  articular  cavity. 

Symptoms. — Scrofulous  synovitis,  of  which  a  g 
illustration  is  found  in  the  knee,  is  usually  chroni 
constituting  white  swelling  or  tumor  aibus. 

!  mora  or  less  acute,  either  when  it  follow 
injury,  or  is  secondary  to  disease  originating  i 
bones.  In  the  usual  chronic  form  the  joint  is  t 
little  flexed,  and  cannot  be  completely  straightenedfl 
moi'ement,  though  it  may  be  free  in  the  middlq 
range,  ia  restricted  before  the  extreme  natural  limiil 
are  reached  ;  there  is,  though  it  may  be  slight,  pn^ 
awelling  of  the  synovial  membrane,  moat  apparettU 
where  the  joint  capsule  ia  thin.  Some  abnonni  h 
may  be  detected  with  the  hand  or  the  surface  thSB 
mometer,  but  it  is  often  inappreciable.  Pain,  it  i 
most  important  to  notice,  ia  often  entirely  absenel 
lameness,  tliough  almost  invariably  present,  may  b 
80  slight  aa  to  escape  all  but  a  very  observant  e 
nation.     Muscular  wasting  aoon  occurs,  and  is 

'   o/  the  most  trustworthy  symptoma.     For 


All  the  adove  symptoms  must  be  critically  inves- 
tigated, for  undoubtedly  incipient  strumous  disease 
is  nnfortunatelj-  often  overlooked,  and  the  affection, 
thus  left  to  itself,  steadily  advances,  and  frequently, 
by  involving  other  structures,  passes  on  to  a  general 

^wth^iti3.       Under  these  circumstances  the  membrane 
jbecomea  thickened   and   gelatinous   (pulpy   degenera- 
tion), the  ligaments  and  cartilages  are  eroded,   or  in 
great  part  destroyed,  and  the  joint  on  manipulation  ia 
often  abnonnally  "  loose";  while  in  the  knee,  hip,  and 
■wriat  serious   displacement  occurs.      Effusion  is  seldom 
present  in  any  large  amount,  but  slow   suppuration 
may  lead  to  the  formation  of  flaky  or  cheesy  pus.      In 
'  other    instances    the    inflammation    is    plastic,    and 
I  the   effused   lymph    undergoes  organisation,    so  that 
■  although  the   disease  has  never  assumed   an  active 
pfbrm,    and    no    suj>pt)ration    has   taken  place,    Arm 
V^brouB  or  even  bony  ankylosis  may  occur.      These 
a  of  "  quiet "  sti-umoua  disease,  ending  in  absolute 
■tnffiiess,  are  more  common  than  many  suppose.  When 
begins  in  the  ends  of  the  bones  (see  Epiphysitis) 
e  joint  is  at  first  free;  but  there  is  enlargement,  to- 
Fgether  with  pain,  tenderness,  and  puSy  swelling  at  the 
f  ;Beat  of  disease,  and  loral  heat ;   while,  as  soon  as  the 
fioint  ia  reached,  tlie  symptoms   of  synovitis,  above 
vdescrihed,    become  apparent.      Sometimes    synovitis 
rremains  slight  and  subacute,  often  with  intervals  of 
I   apparent     recovery ;    in    others,    when   the   joint   ia 
suddenly  inoculated     with   pus,    acute    arthritis    ia 
immediately  developed. 

Treatment. — It  is  a  law  to  which  no  exception 

can  be  safely  made,  that  a  strumous  joint  must  be 

Lkept  at  absolute  rest.     The  view  that,  because  the 

Jdiaease  is  "constitutional,"  local  treatment  is  not  so 

Kpoirtant  as  that  the  patient  should  Usi.'^e  es£T.cisR.S> 
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the  opea  air,  is  completely  erroneous.    Fresh  air  is,  t 
course,  of  the  highest  value  as  an   adjunct  to  local  t 
treatment     Yet  local  treatment  must  invariably  stand  ] 
first     If  these  joints  are,  from,  the  onset  of  the  disease,  j 
kept  at  rest,  their  recovery,  often  with  completely  free  1 
movement,  ia,  in  the  great  majoiity  of  cases,  merely  I 
a    question  of  tima      Even   those    that   are    mors 
or  less  stiff  are  strong,   uspfiil,   and  free  from  defor- 
mity.    For  the  details  of  the  treatment  of  hip  disease 
see  page  387.     The  knee  is  beet  enclosed  in  leather 


I 


Ffg.  KL— LeHtliei  Splint  for  Enee. 

splints  {spa  Fig.  51)  till  all  active  disease  has  gnb- 
sided.  Then  Thomaa'a  splint  may  be  used.  The  re- 
maining joints  should  be  kept  in  leather  splints  (Figs. 
52,  53,  64),  these  being  removed  every  two  or  three 
days,  while  the  skin  is  gently  spongi^dand  dried,  and 
then  immediately  I'e-applied  In  the  meantime,  the 
patient  must  not  put  bis  foot  to  the  ground,  or  make 
any  use  whatever  of  the  joint  Everything  depends 
on  the  absolute  manner  in  which  these  rules  are  carried 
out.  If  matter  forms  it  should  be  evacuated  anti- 
septioally. 

The  period  required  for  recovery  must  vary  with 
the  case  ;  from  three  months,  to  nine  or  even  twelve 
months,  being  the  necessary  time ;  while  if  the 
disease  is  already  of  long  standing  the  time  must 
he  extended  to  eighteen  months  or  even  two  years. 
JUxceUeat   recoveries  may  \       ' 


\  secured,  in  cases 


Sr/fu. 


.T  Joint  Disease. 


247 


\  that  would  otherwise  come  to  excision  or  amputation. 
is  quite  certain  that  if  the  patient  is  well  fed,  and  is 
in  a  well-aired  room,  or  in  the  open  air  when  the  weather 
Lis  Buitable,  enforced  reet  will  not  materially  impair 


rig-.  Sa.— Leather  Bplint  foe  Elbow. 

rtto  general  health.  The  period  of  rest  must  in  each 
case  be  determined  by  the  previous  duration  of  the 
disease,  and  the  readiness,  or  the  reverse,  with  which 


\  the  symptoms  subside.  As  a  rale,  however,  rest 
I 'Should  be  maintained  for  at  least  three  months  after 
U  signs  of  disease  have  disappeared,  and  active  exercise 
I  -should  be  very  gi'adually  renewed.  The  danger  always 
I  is  that  it  may  be  resumed  too  soon.  It  is  a  commoa 
l.lielief  that  if  joints  are  kept  long  in  a  fixed  position 
Uiey  will  become  utitf.     This  is  &  -U^^os?] .    ~  '  ~ 
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results  when  inflammatory  action  Iiaa  led  to  ankylosis. 
Hence  the  anreat  way  to  avoid  this  result  is  to  subdue 
the  inflainmation  by  rest.  Many  a  joint  retains 
unimpaired  motion  after  it  has  been  at  rest  for  six 
months,  or  even  for  upwards  of  a  year.  In  those 
t,  and  they  undoubtedly  occur,  in  which  sti&esa 
follows  long  rest,  the  result  is 
due  not  to  rest,  but  to  the 
plaatio  character  of  the  inflam- 
matory process.  An  other  fallacy 
is  that  joints  often  become 
permanently  fised  by  muscular 
rigidity  ensuing  during  enforced 
rest.  Such  a  result  is,  to  say 
the  least,  very  rare. 

With  local  rest  must  bo 
combined  a  dry  climate,  freah 
air  near  the  sea,  where  this  ia 
practicable,  uulritioua  diet,  warm 
clothing,  and  tonics,  of  which 
cod-liver  oil  is  the  best  during 
cool  weather,  and  the  more  easily 
digested  preparations  of  iron  ia 
the  summer  months. 

Before   leaving  this    subject 
Fig,  54.  — Lentiier  Splint     reference  may  be  made  to  "senile 
(or  Ankle.  scrofula,"  a  term  given  by  Sir 

James  Paget*  to  cases  in  every 
respect  resembling  scrofulous  aflectiona  Ebs  they  are  met 
with  in  children  and  adolescents,  except  that  they  occur 
in  persons  from  fifty  years  o£  age  and  upwai-ds,  some- 
times in  patients  past  seventy.  Diseases  of  this 
nature  attacking  the  joints,  usually  the  wrist  and 
elbow,  but  occaaionally  the  hip,  knee,  and  other 
articulations,  either  spontaneously  or  after  some  slight 
local  injury,  run  sometimes  a  chronic,  but,  in  Duer 
'  Clin.  Leotures  auil  'Basa.js. 
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instances,  a.  rapid  and  deatructiTe  course,  quickly 
going  on  to  suppuration  and  disorganisation  of  the 
joint.  Even  in  their  milder  forma  they  prove  little 
amenable  to  treatment,  which  should  be  that  already 
laid  down  for  scrofula :  while  when  they  are  acute 
they  quickly  advance  to  a  stage  in  which  amputation 
may  become  necessary. 

Palpy  deffeneratlon. — This  term   has   come 
down  to  us  from  Sir  B.  Brodie,  who  applied  it  to  in- 
Btanees  in  which  "  the  synovial  membrane  was  con- 
■verted  into  a  brown  pulpy  soft  mass,  from  a  quarter  of 
an  inch  to  an  inch  in  thickness,  intersected  by  white 
membranous  lines,  and  studded  with  red  spots,  formed 
by   small   injected    blood-vessels,"    while   "  vascular 
fringes  projected  into  the  cavity  of  the  joint,  a  good 
deal  resembling,  both  in  a[ipearance  and  structure, 
the  appendices  epiploicte  of  the  large  intestine.     The 
semilunar  cartilages  were  entire,  but  were  in  a  great 
measure  concealed  by  the  pulpy  substance  projecting 
over  them.      The  cartilages  were  in  a  state  of  in- 
cipient ulceration."      Observing  that  at  the  commence- 
ment of  these  cases  there  was  neither  pain,  tenderness, 
I   nor  other  sign  of  inflammation  present,  that  the  en- 
L  largement  of  the  joint  began  ahnost  imperceptibly, 
T  imd  increased  steadily,  and  that  there  was  no  pain 
I  erven  on  movement,  Brodie  held  that  the  disease  was 
)  inflammatoiy  in  its   origin    than  morbid 
growths   generally  are  in  other  organs."     Later  re- 
1  searclt,  however,  has  shown  that  these  changes  are 
I  not  dependent  on  any  form  of  new  growth,  but   that 
I  they  are  due  to  an  inaidioua  and  frequently  intractable 
I  form  of  chronic  inflammation  of  the  synovial  membrane, 
I  often    tubercular  in  character.      Hence,   by    common 
I  consent,  the  tenn  pulpy  degeneration  is  dying  out,  and 
R|>  now  seldom  mentioned,  except  (as  here)  to  avoid 
1  aa  to  the  sense  in  which  it  wan  originally 
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Loose  Bodies. 
These  are  most  coramon  in  the  knee,  but  they 
are  also  occasionally  found  in  the  elbow,  hip,  and 
shoulder.  In  the  other  joints,  though  not  UBknown, 
they  are  extremely  rare.  They  present  the  following 
varieties : 

1.  Though  Hunter's  view,  that  coagulated  blood 
in  a  joint  might  undergo  conversion  into  a  mass  of 
1  erroneous,  those  loose  bodies 
which  present  a  merely  fibri- 
nous structure  may  pOBsibly 
(though  clear  proof  is  wanting) 
be  derived  from  altered  blood 
clot. 

2.  Blood  extravaaated  into 
a  synovial  fringe  may  become 
organised  and  form  a  peduncu- 
lated body,  and,  when  the  atalk 
gives  way,  fall  loose  into  tba 
synovial  cavity.  Specimen* 
exist  to  show  this. 
I  synovial  fringe  or  a  patch  of  anV 
synovial  tissue  has  become,  from  injury  or  some  other 
cause,  enlarged  and  thickened,  and  when  it  is  caught 
and  dragged  upon  by  the  movements  of  the  joint,  ita 
base  is  gradually  drawn  out  into  an  elongated  pedicle, 
and  it  becomes  a  floating  body.  Such  a  body  may 
long  remain  attached  ;  but  its  stalk  may  at  length 
give  way  so  that  it  falls  free  into  the  cavity  of  the 
joint  {Fig,  55).  Bodies  of  this  origin  consist  of  con- 
nective tissue  and  fat,  often  mixed  with  inflammatory 
products,  covered  with  endothelium. 

4.  Synovial  fringes,  hypertropiiied  in  the  course  of 
chronic  rheumatic  disease,  or  of  osteo-arthritis,  often 
become  converted  into  cartilaginous  boiliea  by  oveiv 
growth  oi  the  cartilage  cells,  which,  as  pointed  out  by. 
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Bainey  and  Kolliker,  are  novmaliy  present  in  them, 
e  bodies  remain  for  a  time  attached  tj  a  pedicle 

;.  56),  but  this  at  last  gives  way  and  they  become 
Such  bodies  consist  of  hyalin 
ibro-cartilage  which,  however,  may  uj 
■degeneration,    or    be   conTcrted 
[into  true  bone. 

5.  After  a  severe  contusion 
,^  otter  local  injury,  a  portion 
1^  articular  cartilage  may,  as 
'^eBoribed  by  Sir  James  Paget, 
tindergo  "quiet  necrosis,"  that 
IB,  may  perish  independently  of 
any  overt  sign  of  inflamraation, 
and  be  shed  into  the  joint  (Fig. 
57).  In  other  cases  Uie  mass  so 
neoroaed  and  cast  off  includes 
not  only  the  articular  cartilage, 
but  also  a  portion  of  the  aub- 
*  ient  bone  (Fig.  58). 

1.  Or  a   piece  of  cartikge, 

.rtilage  and  some  of  the  sub- 
^eent  bone,  may  be  chipped  off, 
and  fall  into  the  joint.  ^ig.  sb.-Loobb  BoOiesin 

7.  The  nodular  masses  that  Joi°t. 

form  about  the  joints  in.  osteo- 
arthritis may  project  into  the  articular  cavity  attached 
by  a  thread  of  synovial   tissue  acting   as   a  pedicle. 
In  many  cases  the  pedicle  at  length  snaps  and  they 
are  free  (Fig.  59). 

B.  Mr.  Shaw  has  recorded  a  cftse  in  which  a  loose 
ifcody  was  found,  on  removal,  to  contain  the  point  of   . 
a  broken  needle.      Probably  the    needle,   accidentally   . 
embedded  in  the  subsynovial  tissue,  had,  by  causing 
irritation,  led  to  the  formation  of  the  body  which  had 
'  iseqnently  become  detached. 

Joints  in  whick  loose    bodies  a.ve  cou'u^'aei^  t 
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often  otherwiae  hfialthy,  or  sulyect  from  time  to  tim»  J 

merely  to  alight  inflammatory  attacks  when  the  bodj  J 

is  caught  between  the  articular  siuvJ 

C  faces  so  as  to  inflict  mechanical' 
injury.  In  classes  i  and  7,  and 
often  in  class  3,  the  joint  is  the  seat 
of  chronic  rheumatism,  or  osteo- 
arthritis. In  hydrarthrosis  the 
synovial  membrane  often  presents 
^  noditlar  masses  of  cartilage,  or  thick  < 
fringes     that     produce     analogous 

Loose     bodies     are     frequently 
single,  but  their  number  is  subject 
to  wide  variety.     In  osteo-arthritia  -, 
there  are  often   as   many  as   from 
six  to  twenty  or  more.     Lately,  at   i 
St.  Bartholomew's  Hospibal,  Mr.  T^  j 
Smith  removed  415  bodies  from  a   | 

Fi«-W--J^<*weBody    knee  joiait ;  of  these  only  five  o 

were   attached.     The    pathology  (rf  I 
icrior  lurtscel  this  remarkable  ci 

Symptoms. — These  vary  witb'  1 

the  nature  of  the  body  itself,  and  the  condition  of  tha  ■ 

joint  in  which  it  is  present.     In  a 

typical  case  [e.g.  of  quiet  necrosis, 

or  in  which  a  mass  of  cartilage  has 

formed  in  a  Lypertrophied  synovial 

fringe,  and  has  become  detaclied, 

the  joint  being  otherwise  healthy), 

the  patient  wliOe  walking  is  seized 

with  such  agonising  pain,   coming 

on  as  suddenly  as  if  he  had  re- 
ceived   a    blow,    that,    losing    all 

power  in  the  Limb,  he  falls,  overcome  with  a  sensafl 

of  momentary  faintness.     Sometimes  the  joint  remainvV 

freely  movaibh,  and  the  patient  can  walk,  when  ilkl 
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;ourse  oE  a  few  minutes  the  pain  goes  off.  In 
r  cases  the  limb  becomes  fixed  at  an  angle  of  about 
',  and  any  attempt  at  movement  causes  unbearable 
ring.  This  stiffness  may  remain  for  a  time,  and 
,  on  some  movement  of  tho  limb,  suddenly  dia- 
ar.  It  may,  however,  continue  till  the  joint  is 
rgically  manipulated.    {See  p^e258.)    The  accident 


rig.  BB.— Loose  BodieB 


&  followed  by  sharp  aynoTitis  indicated  by  pain,  beat, 
l.«welling,  and  stiffness  lasting  two  or  thi-ee  days. 
I  Often  tlie  patient  detects  the  body,  and  aseertaina 
rather  that  it  remains  in  one  Bituatioo  (when  attached), 
or  shifts  to  different  parts  of  the  joint.  Probably 
loose  bodies  are  most  commonly  felt  in  the  pouch 
over  the  external  condyle  of  the  femur.  The  agonising 
pain  alluded  to  is  produced  when  these  bodies  are 
caught  between  the  joint  surfaces,  so  that  the  liga- 
ments are  severely  stretched  and  the  articnlar  surfaces 
contused  by  the  powerful  leverage  with  which  the 
bones  act  upon  each  other. 

The  articulation  remains  fixed  when  the  body  is 
caught  and  held  like  a  stone  in  the  hinge  of  a  gate, 
but  usually  the  cartilage  slips  away  as  pressure 
increases,  and  the  joint  is  freely  movable  again. 
The  symptoms  may  return  frequently  when  the  hod^ 
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ia  of  moderate  size  and  movable.  But  wlmu  it  ia  I 
lat^e,  and  can  be  caught  only  ia  certain  position^  tlie 
attacks  occur  at  wider  intervals ;  once  a  mouth,  or 
even  in  three  or  four  months.  In  osteo-artliricis,  or 
other  oouditions  in  which  the  joint  is  extensiveljr 
diseased,  tlie  symptoras  ai'e  much  less  charactfitistio  ; 
but  there  is  still  the  occurrence  of  sudden  paiq 
coupled  with  arrest  of  movement,  and  the  fact  that 
either  the  patient  or  tJie  surgeon  detects  the  body. 

Treotioe of.— Formerly  the  complications  ensui  _ 
upon  wounds  of  the  large  joints  were  so  formidabl« 
that  the  removal  of  loose  bodies  by  cutting  down  upou 
them  (the  "  direct  method  ")  involved,  as  numerous 
published  tables  have  shown,  a  mortality  of  at  least 
twenty  per  cent  This  was  considerably  reduced  ty 
the  introduction  of  the  valvular  or  "  indirect  method," 
In  this,  on  instrument  like  a  large-sized  tendon  knife, 
but  with  its  blade  mounted  on  a  long  shank,  is  paTtsed 
through  the  skin  at  a  distance  of  an.  inch  and  a  half  from 
the  cartilage,  and  is  can'ied  horizontally  onwards  till 
the  body  is  reached.  The  synovia!  membrane  ia  then 
freely  divided,  and  the  knife,  when  it  has  been 
slightly  withdrawn,  is  moved  from  side  to  side  in 
subcutaneous  fat,  so  that  a  space,  or  a  pocket,  i9 
formed.  Into  this  the  cai-tilage  is  slipped.  Here  it 
may  be  allowed  to  remain  permanently,  or,  when  th« 
wound  in  the  synovial  membrane  has  healed,  it  laa^ 
be  cut  down  upon  and  removed.  A  serious  drawback 
to  tliis  method  is  that  it  is  apt  to  fail,  even  in  th$ 
hands  of  experienced  operators,  either  because  the 
synovial  membrane  has  been  insufBciently  divided,  of 
a  large  enough  space  has  not  been  formed  in  the  peri- 
articular fat  for  the  reception  of  the  cartilage,  or 
because  the  cartilage  is  not  free,  but  still  attached 
within  the  joint. 

Hence,  at  the  present  day,  when  it  ia  the  i 
ci'cry  surgeon  that  if  due  precautions  ( 
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avoid  the  eiiti"aiic(!  of  septic  luattTiala   the 

}  cavitiea,  lite  the  peritoneum,    may  be   Bafelj 

med,  the  direct  method  is  almost  exclusively  in  use. 

rit  is  thus  performed ;  The  cartilage  ia   securely  held 

(at    Bome    spot   where    the  joint   capsule   is  thin)  by 

transfixing  it   with   one  or   two   strong  steel  needles, 

(of  which  a  trustworthy  assistant  should  have  charge), 

ei^oBed  by  a  careful  dissection,  and  estracted     Any 

"Weeding  should  be  arrested  before  the  joint  is  oiwned, 

"f  the  body  is  attached  its  pedicle  must  be  divided, 

taving,  should  it  appear  vascular,  been  fiiut  tied  with 

MtgiiL     The  wound  is   then   brought  together 

fine  catgut  sutures,  which  should  include  the 

lynovial    meiobrane,     and    dressed     with     carbolic 

tauze ;  and  the  limb  ia  placed  on  a  back  splint  so 

'lat  absolute  rest  ia  maintained.     Healing  generally 

.    place    by    the    first    intention,    and    there    is 

ise   o£  temperature.     This  proceeding,    properly 

carried   out,    is   so  free  from  risk   that   it  may  be 

recommended  without  hesitation   in  cases  in  which 

the  joint  ia  free  from  advanced  disease,  and  the  patient 

is  sound  and  not  far  j>ast  middle  age ;  and  it  may  be 

regarded  as  in  all  respects  preferable  to  the  indirect 

method.     In  instances  of  osteoarthritis  or  rheumatic 

disease,  in  otherwise  sound  patients,  in  whom  multiple 

adventitious   bodies  materially    interfere    with    tlie 

functions  of  the  joint,  all  those  that  are  completely 

Lloose,  or  that  can  easily  be  removed,  should  be  extracted ; 

pWhile  others  should  be  left  till  they  become  ti'ouble- 

Ptwme ;  in  elderly  or  unsound  patients  it  is  best  not  to 

'  Operate,  especially  if,  as  ia  not  i-arely  the  case,  a  knee 

cap  or  a  pad  and  bandage  suffices,  as  the  joint  is  no  . 

longer  the  scat  of  vigorous  movement,  to  relieve  the 

Byinptoms. 

The  diagnosis  between  cases  of  loose  bodies  and 
bses  of  internal  derangement  of  the  knee  joint  may 
e  gathered  by  referiing  to  page  257. 
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Displaced  Semilunar  Cartilaqb, 
Hey,  under  the  title  of  i 
ir  Aatley  Cooper  under  that  o\ 


g  the  first  to  point  out  the  ni 
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aymptoms  of  cases  in  which  the  semilunar  ci 
the  knee  are  ilispliiced.       The  general  impression  tl 
the  internal  cartilage  is  most  often  invol  ved  is  proba' 
true,  but  cases  are  not  rare  in  which  the  eKtemal  i 
at  fault.      The  following  conditions  ai'e  met  with  ; 
In  a  healthy  joint,  daring  a  violent  efibrt,  often  of  n 
tion,  one  of  the  cartilages  at  some  part  of  its  c' 
ference   may   either  protrude  or  slip   inwards,  i 
tion  to  the  condyle  of  the  femur.    In  auch  cases 
a    prominent   lini  or   a   deep   sulcus  may   exist   c 
the  site  of  the  cartilage.     (6)  The  strain  o 
lage  may  he  so  great   that  it«  marginal   attachmeu 
are  partly  or  completely   torn  through,  and  the   i" 
may  be  displaced,  its  anterior  portion  slipping  L 
entirely   behind  the  corresponding  condyle ;  or 
'whole  cartilage  slipping  inwards,  so  as  to  lie  in 
middle  line,  in  the  iutercondyloid  notch  of  the  femid 
(c)  The  cartilage  may  not  only  be  uprooted  at  its  «' 
cumference,  but  be  Edao  torn  across,  so  as  to  slip  alx 
like  a  pedunculated  loose  body,     {d)  The  end  att& 
ment  of  one  of  the  cartOi^es  may   be   torn   : 
bringing  with  it  a  fragment  of  the  tibia,     (e)   Incs 
old   synovitis,    especially    in  rheumatic  subjects,    1 
attachments  of  the  cai-tilages  become  elongated,  so  tt 
acquiring  too  wide   a   range   of  movement,  they   I 
quently    slip    out    of    place,      {f)  After    injury, 
eitternal  cartilage,  and  perhaps  the  internal,  \' 
I  have  seen  no  examples,  may  become  enlai^ed  a 
thickened,  so  that  on  certain  movements  of  e    ' 
and  rotation  it  protrudes  widely,  and  can  be  very  A 
tinctly  felt     I  have  met  with   two  cases  in  whi 
this  condition  was  very  clearly  marked,     (y)  R,  ^ 
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'Smith  baa  recorded  a  cftso  in  wliich  tlie  intcinal 
cartilage  was  accidentally  transfixed  by  a  liackle 
pin,  and  apparently  torn,  or  jiartially  separated, 
'Erom  its  connections,  bo  that  it  could  be  felt 
lovtruding  beneath  the  cicatrix  of  the  wound,  whero 
'.  It  interfered  considerably  with  tlie  moveiuotitB  of  the 
Joint.  Displacement  of  these  cartilages,  though  most 
oaniraon  during  the  vigorous  pflriod  of  adult  lif^  may 
occur,  as  the  result  of  injury,  in  children  of  aix  or  eight, 
or  in  elderly  persona  whose  joints  are  the  seat  of 
chronic  rheumatic  effusion.     (iSea  page  200.) 

Symptomg. — These  vary  with  the  nature  of  the 
ctso.  When  in  a  healthy  joint  the  cartilage  is  driven, 
by  a  sudden  screw  movement  of  the  femur  and 
tibia  on  each  other,  out  of  place,  but  without  lacera- 
tion of  its  attachments,  the  pain  at  the  moment  is  as 
Bevere  as  that  attending  the  slip  of  a  "  loose  cartilage," 
and  the  joint  is  found  partially  flexed  and  "locked," 
and  perhaps  with  some  deviation  of  the  axis  of  the 
tibia,  often  in  the  dii'ection  of  alxluction.  The  ]>atient 
cannot  usually  move  the  joint,  yet  on  manipulation, 
though  it  is  locked  against  full  extension,  it  admits  of 
partial  flexion. 

Bometinios  the  disc  is  felt  proti-uding ;  or  it  may 

?e  ao  slipped  inwards  as  to  cause  a  deej)  tucking  in 

the  skin ;  often,  however,  nothing  can  be  seen   or 

t  on  external  examination,  aad  the  accident  must 

infeixed  from  the  "  locked  "  condition  of  the  knee. 

a  few  hours  all  the  signs  of  a  more  or  less  acute 

'novitis  generally  come  on. 

When  the  attjicliments  of  the  disc  are  widely  torn, 

tlte  cartilage,  from  the  moment  of  tl  e  mj  ry,  slips 

freely  about,  and  the  joint  goes       n      and     out "  with 

every  attempt  at  movement.      Subsequ      ll     the  slip 

becomes   less  frequent,  and  oc      b     nly  on   certain 

movements,  usually  of  flexion    or  fle      n     imbined 

with  rotation. 

_R— 21 
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Many   patients    know   exactly   how  to  put    th^l 
"joint  out,"  and  can  thus  materially  help  the  Bur^;eott  T 
in  forming  a  diagnosis.     In  casea  in  wliich  the  attach^  I 
menta  of  the  cartilage  have  become  relaxed  by  chroai^l 
Bynovitis,  or  otherwise,  the  joint  is  liable  to  l 
suddenly  locked  and  ]>ainful  on  any  casual  movementf] 
e.g.  as  tjie  patient  rises- from  his  chair,  turns  in  bed,  QKfl 
crosses  one  knee  over  the  other.     Sometimes  the  lodt 
is  only  momentary ;  in  other  cases  the  joint  remainB 
fixed.     The  slip  is  at  first  followed  by  synovitis,  but 
after  a  time  the  joint  becomes  more  tolerant,  and  the 
subsequent  heat  and  swelling  are  little  marked.     In 
the  intervals  between  the  attacks  the  joint  is,  to  all 
apjwarance,  normal. 

Treatmenti^In  many  casea,  though  the  "slip" 
causes  some  momentary  pain,  and  is  followed  by  two 
or  tliree  days  of  synovitis  and  lameness,  the  cartila^ 
at  once  passes  ba^k  into  its  place,  and  does  not,  there- 
fore, lock  the  joint.  In  others  it  remains  displaced 
so  as  to  lock  the  joint  until  it  is  set  free,  either  by  some 
accidental  movement,  or  by  manipalatiou  of  the  limb. 
If  overlooked,  the  displacement  may  remain  for  some 
weeks,  or  even  months.  Many  patients  know  how 
-  either  to  move  the  limb,  bo  as  to  elfect  reduction, 
or  to  direct  a  passer-by  to  do  so.  Sometimes  one 
movement  lias  the  desired  effect,  sometimes  another. 
The  plan  most  likely  to  succeed  is  to  bend  the  knee  to 
the  fullest  extent ;  a  movement  which,  by  relaxing  all 
the  ligaments,  and  separating  the  articular  surfaces  of 
the  bones  as  far  as  possible  from  each  other,  tends  to 
disengage  the  cartilage ;  then  to  freely  rotate  the 
tibia  upon  the  condyles  of  the  femur,  at  the  same  tim 
that  the  bones  are  drawn  as  far  as  they  can  be  apar^,  | 
and  then  suddenly,  but  not  with  \indue  violence,  tO'i 
carry  the  limb  into  full  extension.  During  these  I 
movenienta  firm  pressure  with  the  thumb  should  bO  J 
tuade  on  the  cartilage  at  any  point  at  which  it  seenifl 
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over-promment,  or  where  there  is  tendemess,  Sonie- 
thnes  reduction  is  effected  with  a  snap,  to  be  distinctly 
felt  or  heard.  In  many  cases  an  anaesthetic  is  highly 
advisable,  or,  indeed,  necessary,  in  order  to  secure 
jnuacular.  relaxation  and  so  limit  the  amount  of  force 
that  is  required  to  extend  the  limb. 

In  tiiese  cases  of  slipping  cartilage  it  is  not  enough 
merely  to  eScct  reduction.  Means  must  be  taken  to 
prevent  a  return  of  the  displacement.  For  this 
jturpose,  one  or  other  of  the  clamps  shown  in  Figs. 
60,  61,  will  be  found  extremely  usefiiL  Fig.  GO  shows 
a  light  semicircular 
steel  spring,  passing 
behind  the  joint,  and 
ending  in  two  plates, 
which  embrace  the 
edges  of  the  patella 
and  make  pressure 
on  the  lateral  parts 
of  the  joint.  Fig.  61 
shows  two  jointed 
bars,  one  for  the 
outer  and  one  for 
the  inner  sides  of 
the  joint,  connected 
above  and  below 
with  steel  semicir- 
oles,  and  fastening 
above  and  below  the 
patella  with   straps. 

To  either  clamp  a  pad  for  pressure  over  any  part  of 
the  cartilage  that  pi-oti-udes  may  be  added. 

In  a  case,  in  which  the  cartilage  was  torn  across, 
the  joint  remained  useful  after  the  lacerated  disi 
been  removed.     This  example,  together  with  others 
that  have  been  recorded,  is  important,  as  showing  tlmt    I 
al  of  the  semiliinaj  cartila-^gea  i.-ciNQ\s«t  v 
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niateriikl  impairment  of  tiie  function  of  the  joinb  1 
Such  an  operation,  however,  can  be  very  selJoDi  I 
required,  and  ought  never  to  be  undertaken  until  I 
all  other  means,  especially  the  use  of  the  clampfffl 
deaonbed  above,  motiilied  according  to  the  case,  havt 
been  tried  and  have  failed.  In  inatancea  in 
displacement  has  followed  recently  on  an  injuiy, 
relaxation  of  the  attachments  of  the  cai'tila_ 
suiting  from  recent  synovitis,  the  use  of  the  clamp' 1 


Fl;.  ei.—Clnmp  for  Cofca  of  DisplaOBd  Cutillge. 


may  be  discontiiiued  after  from  three  or  six 
to  a  year.  In  some  cases,  however,  it  must  be  pee 
manently  worn.  Many  patients  find  themselves  a' " 
vhen  wearing  the  clamp,  to  play  tennis  or  take  axtft 
form  of  active  exercise  without  recurrence  of  the  slip.  ' 

In  those  rare  cases  in  which  repeated  attempts  h&ve 
failed  to  secure  reduction,  the   joint   will   gradually 
acquire  fairly  free  movement  as  the  cartilage  adapts    I 
■  itself  to  itfi  new  position. 

Tumours  of  Joints. 

Yer}'  important  cases  are   occasionally  met  with  | 

in  vhiidi   the  question  arises   whether   we  have   to  I 
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Kdeal    with   some  inflammatory   i 
la  joint,  or  with  a  now  growth  in 


■  other  disease  of 
I  the  articular  end 
)  of  the  bones,  TiimoKra  that  imitate  joint 
1  most  commonly  involve  the  original  growing 
lends  of  the  bones,  that  is,  the  upper  end  of  the 
■iliunierus  and  tibia,  the  lower  ends  of  the  femur, 
,  and  ulna.  Hence  the  question  of  diagnoaia 
f  tietweea  tumours  and  joint  disease  mainly,  though 
■  by  no  means  exclusively, .  concerns  the  shoulder, 
1  the  wriat,  and  the  knee.  Tumours  near  joints  belong 
I'generally  to  the  sarcomatous  group;  some  are  myeloid 
^  in.  structure,  some  round  or  spindle-celled  Some, 
however,  are  entirelycartil ominous,  or  sarcomatous  with 
a  large  admixture  of  cartilage.  Some  spring  from  the 
intfirior  of  the  bone,  while  others,  probably  the 
majority,  are  subperiosteal.  In  the  course  of  their 
growth  they  impinge  upon  fand  at  length  come  to 
occupy  the  cavity  of  the  joint,  and  lead  to  the  entire 
destruction  of  the  synovial  membrane,  ligaments,  and 

I  cartilages,  as  well  as  the  articular  end  of  the  bone  in 
which  they  have  originated  ;  and  to  wide  displacement 
&nd  deformity  of  the  joint. 
The  likeness  of  a  new  growth  to  joint  disease  is 
Bometimes  so  close  that  great  care  is  required  to  avoid 
an  error  that  may  lead  to  disaster.  This  is  the  case 
vhen  the  new  growth  is  soft  and  elastic,  and  when  it 
is  seated  in  the  immediate  vicinity  of,  or  has  even 
estonded  to,  the  synovial  membrane,  so  that  both  by 
its  position  and  its  consistence  it  may  be  mistaken  for 
ft  mere  inflammatory  thickening  of  the  latter  structure  ; 
and  when,  moreover,  as  not  rarely  happens,  the  growth, 
by  interfering  with  the  circulation,  has  led  to  efliision 
into  the  cavity  of  the  joint.  Such  turaonrs,  which 
ore  usually  subperiosteal,  generally  grow  towards  the 
joint  ia  the  form  of  fleshy  or  spongy,  ill-defined  or 
flattened  lobes  surrounding  the  bone,  and  merging  im- 
perceptibly into  the  adjacent  soft  atruoturea  i  qt  <A 
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firm  nodules  closely  abatting  on  the  joint.  The  joint 
diaeasea  which  they  may  closely  resemble  are  {a}Byno--; 
vitis  attended  with  some  effusion,  but  mainly  character-' 
ised  by  considerable  pulpy  thickening,  and  induration 
of  the  synovial  membrane  ;  (6)  certain  forms  of  chronic 
rheumatism  or  osteo-arthritia  with  synovial  effusion, 
and  irregular  nodular  enlargement  of  the  articularenda 
of  the  bones.  The  main  points  indicating  the  preiwnoe 
of »  new  growth  are  the  following  ;  A  new  growth  i« 
irregular  and,  as  a  rule,  extends  in  some  directions 
obviously  beyond  the  confines  of  the  joint.  The  shaft 
of  the  bone,  as  well  as  its  mere  articular  border,  is  dis- 
tinctly enlarged  ;  the  swelling  at  the  part  most  remote 
from  thejoint  is  often  hard,  nodular,  lobed, or  tuberose; 
one  bone  only  is  affected;  movementof  the  joint  within 
certain  limits  may  be  free.  Enlargement  is  usually 
rapid  and  continuous,  so  that  in  three  months  the 
disease  has  attained  considerable  size ;  the  lymphatic 
glands  may  be  enlai^ed.  Pain,  heat,  effusion,  and  dis- 
tension of  the  cutaneous  veins  are  symptoms  on  which 
in  respect  to  diagnosis  little  dependence  should  be 
placed.  In  new  growths  pain  may  be  either  slight, 
moderate,  or  severe ;  heat  of  the  surface  and  general 
rise  of  temperature  may  be  as  marked  as  they  are  in 
mere  infiammatory  joint  disease ;  the  cutaneous  veins 
are  often  enlarged  and  conspicuous  in  some  forms 
of  synovitis.  Some  guidance  may  be  derived  fr< 
observing  whether  the  patient  presents  any  evidei 
of  the  strumous  or  of  the  rheumatic  diathesis, 
ia  suffering  from  disease  of  any  other  joint ;  and  t 
history  of  the  case,  and  of  the  patient's  family,  should 
be  inquired  into.  Should  doubt  remain,  the  disease 
should  be  very  closely  watched,  careful  measurements 
sbould  be  taken,  and  the  case  should  be  treated  as  il 
the  affection  were  inflammatory,  with  rest  and  well- 
fitting  splints,  or  with  such  remedies  as  the  features  of 
Ji  paJticular  case  may  suggest.     It  may  even  b^ 
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advisable,  due  care  against  septic  infection  being 
taken,  to  remove  a  portion  o£  the  disease  for  micro- 
scopic examination,  so  that  diagnosis  may  be  completed 
and  the  appropriate  treatment  entered  upon  without 

Treatment.— The  treatment  of  tumours  of  the 
articular  ends  of  the  long  bones  involving  the  jointfl 
is  laid  down  in  Art,  11.  Here  it  will  be  Buflioiont  to 
remark  that  the  choice  must  lie  between  amputation 
of  the  limb,  and  enucleation  of  the  growth  ;  or  in  the 
case  of  the  upper  eiid  of  the  humerus,  or  the  lower 
extremity  of  the  ulna  or  radius,  excision  of  the  end 
of  the  bone.  The  latter  proceeding  may  be  adopted 
when  the  tumour  is  either  myeloid  or  cartilaginous,  and 
not  too  extensive ;  but  in  other  instances  amputation 
should  be  performed.  As  some  uncertainty  usually 
remains,  an  incision  ought  always  to  be  made  into 
the  tumour    before    amputation  itself    is  proceeded 

The  Question  op  Excision  in  Joint  Disease. 

In  estimating  the  value  of  excision  as  a  means 
of  treating  diseases  of  the  joints  it  is  at  once  ap- 
parent that  the  question,  far  from  turning  on  any 
simple  issue  that  can  be  concisely  stated,  is  one  in 
the  discussion  of  which  several  important  con- 
siderations have  to  be  taken  into  account.  This, 
however,  ia  not  always  borne  in  mind.  Some  authori- 
ties are,  as  many  think,  too  ready  to  look  at  excision 
merely  as  a  surgical  operation,  whose  success  is  in 
itself  enough  to  secure  a  verdict  in  its  favour.  But 
the  fact  that  the  wound  will  heal  rapidly,  so  that  the 
patient  will  be  up  and  about  in  a  few  weeks,  is  not 
enough  to  justify  a  resort  to  such  an  operation  as  the 
excision  of  a  large  joint  It  must  first  be  sliown  that 
there  are  no  means  of  a  less  heroic  kind  that  will 
BecuQe  a  still  better,  or  even  an  equally  good,  result. 
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0|>erutioiisrest  iiidiffereut  ca»eHonditfet'ent  principlea^  I 
Now  the  principle  of  excision  is  the  sanio  as  th&t  of  i 
Hmputation,  or  tbo  removal  of  an  eyeball  or  a  testis,  1 
That  is,  it  abandons  all  attempt  to  cure  disease,  and  I 
falls  back  on  the  somewhat  primitive  expedient  t/^U 
cutting  away  the  part  in  which  the  disease  is  plafledcS 
Although  there  are  many  circumstances  in  which  tfa^S 
surgeon  is  driven  to  adopt  this  kind  of  operation  (fl'^'v 
in  dealing  with  malignant  disease),  it  is  obvious  than 
it  should  be  avoided  whenevcir,  in  the  interest  of  thai 
patient,  it  is  possible  to  do  so.  '  I 

It  must  be  remembered  also  that  the  necessity  for  \ 
an  operation  often  depends  on  the  stage  which  surgety  \ 
has  reached.     Many    operations  formerly  called  tat  ■ 
have,  an  surgery  has  improved,  been  to  a  great  extent;  1 
or  even  entirely,  set  aside.    Some  thirty  or  forty  years  J 
ago  the  treatment  of  inflammatory  diseases  of  the  joint  I 
was  BO  little  understood,  that  these  affections  commonly  J 
went  on  from  bad  to  worse  and  to  the  development  I 
of  formidable  compUcationa,  until  amputation  of  the  I 
limb  was  the  only  course  that  remained   for  relieving  J 
the  patient   from  intolerable  suffering,   and  enabling  I 
him  to  follow  some  occupation,  or  even  for  saving  his    I 
lifa      At  this  period  a  great  advance  was  made  when 
Sir  W.  Fergusson  and  others  introduced  excision  aa  a 
substitute  for  amputation,  and  endeavoured,  by  re- 
moving the  affected  joint,  to  save  the  remainder  of    j 
the  limb.      Since  that  time,  however,  our  knowledge 
of  diseases  of  the  joints  has   been  considerably  in-^  | 
creiiaed,  the  means  of  forming  an  early  diagnosis  kavs 
been  attained,    and  the   efficacy   of  early  treatmenlj 
on   the  principle   of  complete   rest  has   been   amply 
demonstrated.     It  has   also  come  to  be  well  known;    1 
that,  if  due  precautiona  are  taken,  a  joint  in  which 
suppuration  has  occurred  may  lie  freely  opened  and 
drained  as  safely  as  any  other  large  abscess  cavity,  and    I 
that  in  the  majority  of  cases  thus  treated  the  patient;  J 
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reoDirers  witli  a  very  serviceable  limb.  "UnJer  tlieae 
circumstances,  it  would,  at  first  sight,  appear  that  tha 
necessity  of  resorting  to  any  large  operation,  whether 
amputation  oi"  excision,  involving  the  sacrifice  of  the 
affected  joint,  had  been  set  ttside,  and  that  the  broiid 
principle  of  coDservative  surgery,  the  cure  of  disease 
rather  than  the  cutting  away  of  the  organ  in  which 
the  disease  ia  placed,  would  be  as  applicable  in  the 
case  of  the  joints  as  in  any  other  field  of  practice. 

Arfftmiienl^  for  excision.  —  There  are,  however, 
t&ree  grounds  on  which  some  surgeons  still  advocate 
the  frequent  resort  to  excision  as  a  means  of  treating 
atmmoua  joint  disease  ;  (1)  that  the  operation  saves 
time  ;  (2)  that,  as  tuberculosis  is  present,  recovery 
without  operative  interference  is  very  improbable; 
(3)  that  by  removing  the  structure  in  which  tubercle 
is  de[>08ited,  the  danger  of  general  tuberculosis  is 
Inverted.  None  of  these  arguments  will  bear  close 
examination. 

In  the  firat  place,  the  time  saved  (in  other 
■words,  the  rapidity  of  repair  after  escision)  turns 
on  the  period  of  the  disease  at  which  the  opem- 
ition  ia  performed.  In  many  ciiaea  of  long- 
jitanding  disease,  in  which  the  tissues  have  become 
widely  degenerate,  so  far  from  time  being  saved,  the 
wound  often  never  heals  at  all ;  or  it  heals  only  after 
a  period  (extending  over  many  months,  or  even  over 
two  or  three  years)  that  would  have  much  more 
than  sufficed  for  cure  by  continuous  rest.  In  many 
instanaes  the  disease  is  entirely  unchecked,  or  con- 
siderably aggravated  by  the  operation.  The  only 
cases  in  which  rapid  healing  can  be  depended  upon 
are  tliose  in  which  suoh  alight  changes  have  taken 
place  that  continued  rest  would  certainly  lead  to 
recovery,  and  often  to  the  restoration  of  perfectly 
free  movement  in  the  joint.  Besides,  it  is  obvious 
that  rapid  repair  is   not  everything.      If  &  ■■ 
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amputation  ought  to  be  performed  in  manj  compound.  I 
fracturea,  and  even  for  many  lacerated  wouuda.  I 

2.  To  the  proposition  that  as  tubercle  ia  commonly- 1 
present,  recovery  without  operatiye  interference  is  im- 1 
probaUe,  the  reply  is,  lirst,  that  microacopio  inrestigti^'V 
tion  shows  that  tubercle  is  often  absent  in  the  enrljtfl 
stages  of  these  affections  ;  and  secondly,  that  whethev.! 
tubercle  is  present  or  absent,  cases  which  are  treated  ■ 
by  rest  will,  in  all  but  very  exceptional  ioatances,  end's 
in  recovery,  a  fa«t  attested  by  the  circumstanoe  that:f 
excision  is  scarcely  ever  performed  for  patients  ii  "  ' 
middle  or  upper  classes. 

3.  The  view  tliat  excision  averts  or  lai^ly  di- 
minishes the  liability  of  systemic  infection  is  met  1^  I 
the  observation,  first,  that  tubercle  is,  as  already  n 
tioned,  often  absent ;  that  general  tuberculosis  is  t 
as  a  sequel  of  articular  disease  (p^e  287h  that  e 
in  cases  in  which  tubercle  is  present,  it  is  impossible  ttf  I 
ensure  ita  oomplitte  rernaval  by  excising  the  aSected'  I 
joint^  or  to  guard  against  the  existence  of  other  and  ■ 
more  active  centres  of  infection  elsewhere,  e.g.  in  | 
some  part  of  the  lyrajihatic  system. 

Obvious  drawbacks  to  the  general  resort  to  ex- 
cision are,  first,  that  repair  will  not  take  place  unless  \ 
the  patient  is  in  fairly  good  general  health.     Henoe^ 
to  secure  what  are  termed  good  results,  the  opera- 
tion must  often  be  performed  early,  that  is,  wheii'  J 
rest    alooe   would    have   sufficed    to    effect    a    cura«  | 
At  later    stages   the    operation    frequently  entirely" 
fails,    the   wound    remaining    unhealed,    supporatiOQ  I 
continuing,     and    the     case,     unless     amputation    IK  ] 
performed,  ending  fatally  by  exhaustion  or  amyloid'  ] 
disease.    Secondly,  the  limb  after  excision  is,  as  a  rul^   , 
much  less  useful,  even  when  favourable  repair  bav   ] 
taken  place,  than  after  recovery  without  operation.    I 
After  excision  of  the  knee  in  patients  under  ten  (and 
He  cQDAitioi&  for  which   the  advocates  of  excisioit 


Exasroif.  267 

J  Ite  operation,  are  much  more  common  before 
\hnit  after  that  age),  the  limb  ia,  in  many  instances, 
80  ahoi't  and  deformed  by  gradual  yielding  that  it 
id  in.  great  part  or  entirely  uselesH. 

These  remarks,  unavoidably  much  condensed,  are 
t  intended  as  a  sweeping  condemnation  of  excision, 
as  supporting  the  view  that  the  operation  is  one, 
1  at  present,  of  very  limited  application,  and  one 
;  ia  destined  in  the  future  to  fail  more  and  more 

In  the  case  of  the  joints,  as  in  that  of  the  eye,  the 
testis,  and  numerous  other  instances,  true  progress 
lies  in  the  dii-ection  of  cultivating  early  diagnosis, 
in  diffusing  a  knowledge  of  the  great  importance  of 
attacking  disease  hefore  serious  structural  changes 
have  occurred,  and  in  the  adequate  application  of  the 
principle  of  rest,  ^^'hen  al!  this  has  been  done,  the 
necessity  for  sueh  a  proceeding  as  excision  will  very 
seldom  arise. 

Gases  adapted  for  excision. — In  the   meantime, 
L  bowever,    there  are  various   instances  in  which   ex- 
a.  should  be  adopted.     These,  in  the  case  of  the 
are  mentioned  at  page  293. 
In  the  hnee,  excision  is  mainly  of  use  in  cases  (a)  in 
'  ich  the  bones  are  in  good   condition,  but  where,  as 
I   result  of  subacute    synovitis   of  long  standing, 
attended  with  relaxation  of  the  ligaments,  so  much 
"'  (placement  has  occurred  that  the  limb  cannot  lie 
:ht  into   a  serviceable  position ;    (b)  in   which, 
h  displacement  is  limited,  the  synovial  membrane 
tie  seat  of  extensive  pulpy  degeneration,  a  con- 
on  in  which  repair  is  very  unlikely  to  take  place. 
I   operation    is    not  generally  suitable  when   the 
lent  is  under  five  or  even  seven  ;  when  disease  is 
te ;   when   the   bones   are    extensively  involved ; 
r  when  the  general  health  has  broken  down. 

As    to    die    value    of    excision    in    tha    Qtjcwc 
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articulations,  tie  shoulder  joint  is  compiiratively  S^ 
diseased,  it  is  easily  kept  at  rest,  and  shows  a  stroE^ 
tendency  to  ^adual  recoveiy,  it  is  liable  to  r 
formity,  and  although  the  joint  almost  invariably  be^^ 
comes  stiff,  compensatory  morements  at  the  elbow 
and  between  the  scapula  and  the  trunk  are  bo  free 
that  the  limb  remains  UBeful.  Hence,  excision  is  very 
seldom  either  caUed  for  or  performed,  and  certainly 
the  limb,  after  it,  is  generally  much  less  serviceable  J 
than  after  repair  by  continued  rest 

The  elbow  is,  of  all  the  joints,  that  in  whicb  ex-  I 
cision  yields  tbe  best  reaulta.  As  growth  takes  plaea'T 
at  the  upper  extremity  of  the  humerus,  and  the  lower  l 
extremity  of  tbe  ulna  and  radius,  the  removal  of  the-  j 
elbowjoint  etida  of  these  bones  does  not  materiaJly,.] 
affect  the  length  of  the  limb,  nor  is  length  here  s  H 
matter  of  much  importance.  If  sufficient  bone  l' 
removed  to  prevent  ankylosis,  njid  if  the  i 
M  jireservcd,  free  motion  and  considerable  power  a 
secured  ;  the  amount  of  repair  to  be  effected  is  oOi 
paratively  small.  Yet  even  in  this  instance  it  w  1 
only  in  cases  that  have  been  utterly  neglected  thaib  I 
excision  can  be  necessary  ;  for  if  the  joint  is  kepti  T 
at  rest  and  in  good  position,  the  disease  will  very  1 
rarely  indeed  become  serious ;  on  the  contrary,  it  will  I 
undergo  steadily  advancing  repair.  Even  when  Huppu<  1 
ration  occurs,  if  the  joint  is  opened  antiseptioally,  I 
provision  made  for  free  drainage,  and  rest  is  continued,  I 
recovery  will  still,  as  a  rule,  ensue. 

Excision  of  the  loi-ist  for  disease  is  a  rare  operation,  J 
generally  attended  with  very  limited  success.  Therw  1 
are  but  very  few  cases  in  which  diseai;e  of  this  jointy.  f 
when  adequately  treated  by  rest,  does  not  end  in  i^l 
CDvery,  and  the  restoration  of  considerable  oi 
impaired  moveuieiit ;  whereas,  after  excision, 
ments  and  strength  of  the  hand  are  alike  very  seriously  I 
iaipairetl.     Usually  the  removal  of  any  of  the  carpal  j 
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ire  provoking  prolonged  Buppuration  is 
setter  than  a  systematic  excision. 

In  the  case  of  the  ankle,  as  in  that  of  the  wriat, 
^JBXcisiou.  ia  both  rare,  and,  as  a  very  general  rule,  in- 
advisable.   In  the  early  stage  disease  readily  yields  to 
treatment  by  continued  rest ;  in  tlie  later  stage  it  is 
very  rarely  confined  to  'the  end  of  the  tibia  and  fibula  ; 

»ix  much  more  commonly  involves  the  tarsus  also,  so  that 
iike  astragalus  and  perhaps  some  other  bones  must 
iH  removed;  it  is  difficult  to  perform  the  operation 
without  injuring  surrounding  tendons  and  other  im- 
portant anatomical  structures  ;  repair  is  tedious,  and 
the  limb  is  apt  to  be  subsequently  less  useful  than 
it  is  after  a  Syme's  amputation  of  the  foot. 

.  As  to  excisions  m  patients  over  twenty-five,  it 
must  here  suffice  to  say,  that  although  eucceasful 
cases  have  been  recorded,  the  operation  in  the  case 
of  the  hip  and  the  knee  is  so  formidable  to  life  that 
it  oannot  be  generally  i-ecom mended.  Amputation  is 
natantly  the  safer  alternative.  In  the  other 
BointB,  especially  the  elbow,  excision  may,  in  properly 
{elected  cases,  yield  good  results  in  healthy  suhjeeta 
use  is  not  acute,  and  in  whom  the  bonea 
f  pre  not  extensively  involved. 

|7he  Question  of  Amputation  in  Joist  Disrase. 
It  has  been  pointed  out  that  inSammatory  atfec- 
ins  of  the  joints  are  amenable,  in  a  degree  that  was 
itirely  unsuspected  even  a  few  years  ago,  to  appro- 
iate  treatment ;  and  the  opinion  has  been  expressed 
that  when,  instead  of  being  allowed  to  advance  until 
aerious  structural  changes  have  occurred,  these  diseases 
are  adequately  ti-eated  in  their  inc^ient  period, 
eiiciaion  will  kl]  almost  entirely  into  disuse.  The 
same  may  be  said  of  amputation  for  joint  disease, 
although  it  will  probably  in  tjie  future  become  tlie 
more  common  operation   of  the  two,      As   matten 
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at  present  stand,  however,  disease,  in  a  consideniblfr| 
number  of  instances,  reaches  an  incurable  stage,  and' 
becomes  associated  with  varioim  complications,  and.i 
amputation  is  all  that  remains  to  be  done. 

The  grmvndsfor  resorting  to  the  operation  may  refelr 
either  to  the  joint  itself  or  to  the  general  condition  <rf 
the  patient.  Thus,  in  Bome  instances  in  which  the  disease 
has  become  so  advanced  that  there  is  no  probability  of 
repair  by  rest  and  its  accessories,  the  ends  of  the  bones 
are  so  extensively  involved  that  excision  is  inadmissible; 
in  others  copious  suppuration  and  wide  burrowing  of 
matter  thivugh  the  limb  preclude  excision  ;  in  aaute 
disease,  should  the  question  between  excision  and 
amputation  arise,  amputation,  as  a  rule,  had  better  be 

As  regards  the  genera!  condition  of  the  jtatient, 
it  must,  as  already  said,  always  be  remembered  that 
satisfactorj-  repair  after  excision  of  a  large  joint 
will  take  place  only  when  the  patient  is  in  fairly  good 
health.  Hence,  a  state  of  exhaustion  or  feebleness, 
and  the  cachexia  of  advanced  tubei'culosis,  are  condi- 
tions which  tend  to  preclude  repiir,  or  at  least  to 
i-ender  it  very  doubtful.  In  these  cases,  on  the  othar 
hand,  amputation  is  usually  followed  by  rapid  recovery. 

The  age  of  the  patient  is  a  very  important  pointi 
Subscribing  to  the  great  principle  of  conaervatiam, 
every  surgeon,  if  his  choice  were  free,  would  prefrar 
excision  to  amputation.  Exijerience,  however,  ha« 
amply  shown,  that  in  many  cases  amputation  is 
the  better  operation.  In  children  under  five  tho 
articolar  ends  of  the  femur  and  tibia  arc  so  largely 
cartilaginous,  that  firm  union  after  excision  ofteft 
fails  to  titke  place.  In  adults,  say  after,  at  the  latest, 
thirty  years  of  age,  the  risks  of  excision  are  so  great, 
and  those  of  amputation  so  comparatively  small, 
that  the  latter  operation  should,  as  a  rule,  be 
performed,     lu  deaJing  with  the  advanced  forma  oL 
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t  diaeaBe,  it  is  very  important  not 
case  BO  as  to  allow  the  period  at  which  amputatioii 
would  succeed  to  pass  by. 

The  grounds  for  resorting  to  the  operation  without 
further  delay  have  refevence  cliiefly  to  the  patient's 
general  condition.  So  long  as  this  is  not  unfavour- 
able, expectant  treatment  by  rest,  etc.,  may  bo 
peraevered    in ;    but  should   it   be   found    that  the 

I  patient  is  steadily  losing  appetite  and  strength,  that 
he  is  also  losing  flesh  (always  a  highly  importrant 
point), that  the  teniperatui"e  remains  high,  that  sweating 
is  copious,  and  that  the  pulse  is  becoming  smaller  and 
more  rapid,  further  delay  is  dangerous.  Especially 
in  these  cases  must  a  watch  be  kept  for  the  appearance 
of  albumen  in  the  urine,  and  for  enlargement  of  the 
liver,  as  evidence  that  aniyloid  degeneration  of  the 
viscera  has  commenced.  Formerly  it  was  supposed 
that  this  condition  precluded  operative  interference, 
but  it  is  now  well  known  that  if  the  Btippuratioit 
on  which  it  depends  can  be  nrrested,  this  complication- 
will  generally  disappear.  This  is  the  case,  however, 
only  when  amyloid  degeneration  is  of  recent  date. 
When  it  is  of  long  standing,  not  only  is  it  irremedi- 

\  able,  but  it  is  extremely  likely  to  determine  a  fatal 

I  result  if  amputation  is  performed. 

I  T)iSEAaES  OF  Individdai,  Jointb. 

Shoulder.— ,S'(rMmo ji«  offectiona  of  the  shoulder 

joint  are  common  in  childhood  and  early  adult  life. 

Disease  may  begin  either  as  synovitis,  the  most  usual 

foi'm,  or  as  epiphysitis  of  the  humerus,  soon  extending 

1  to  the  joint  itself.      In  either  case  the  affection  is 

l<  generally  subacute  ;  often  so  insidious  that  it  is  apt  to 

I  be  overlooked.     Pain  is  often  absent,  or  very  shghtly 

i  marked ;  it  is  felt  in  or  around  the  joint,  or  near  the 

[  insertion  of  the  deltoid.     The  most  prominent  symp- 

[tomB  are  wasting  of  the  deltoid  and  of  the  scapular 
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muaclea,  and  atifiiiess  of  the  joint,  the  acapnia  following 
the  humema  Vwth  when  the  patient  moves  the  arm, 
and  when  as  attempt  is  made  to  rotata  the  humerus 
in  the  glenoid  cavity.  The  arm  i-emains  at  the  aide, 
and  no  deformity  ia  produced.  Suppuration  is  rare,  but 
in.  epiphysitis  abscess  may  form  beneath,  and  at  length 
point  at  the  anterior  border  of  the  deltoid,  or  in  the 
axilla.  The  shoulder  is  so  easily  kept  at  rest,  its 
movements  being  so  readily  performed  between  the 
scapula  and  the  thorax,  and  at  the  elbow,  that  disease 
of  the  joint,  though  it  may  be  tedious,  shows  a  marked 
tendency  to  recovery.  Treatment  consists  ixi  main- 
taining rest  by  keejiing  the  arm  bandaged  to  the  side  j 
and  if  it  is  thought  necesaary,  a  leather  shield  splint 
may  be  moulded  to  the  joint  and  upper  half  of  the 
arm.  Even  in  early  cases  rest  should  be  continued 
for  at  least  three  or  four  months.  If  aljscesa  forms 
it  should  at  once  be  ojwned  antiseptically.  In 
epiphysitis  necrosis  is  rare,  and  operative  interference 
•is  seldom  required.  Should  a  sinus,  however,  remain 
unclosed,  in  spite  o£  continued  rest  of  tlie  joinl^  it 
should  be  carefully  explored.  If  a  sequestrum  ia 
detected  it  should  be  removed,  but  generally  no  cariouB 
or  inflamed  bone  should  be  gouged  away. 

As  the  result  even  of  slight  disease  this  joint 
usually  remains  stilT,  and  the  question  of  endeavouring 
to  restore  movement  by  manipulation  presents  itself. 
The  necessity  of  interference  after  mere  sprains  or 
contusions  is  now  well  imderstood ;  but  when  stiffness 
has  followed  disease  manipulation  will  very  seldom 
be  attended  with  benefit,  while  it  will  often  be  ia- 
jurious  by  provoking  a  return  of  inflammatory  action.,  j 
This  is  e^ecially  the  case  in  sti-umous  disease. 

Acute    arlhrilia    is    common    in    this    joint 
infants  under  two.     As  its  result,  a  large  coileC  ' 
of    matter  is    rapidly  formed    beneath    the   deltoij 
Aometimea   extending    forward    under    the    pectoiw 


Disease   of  Elbosv  Joiirr. 


n3 


musclea  as  well  &s  into  the  axilla.  The  upper 
eud  of  the  humerus  ia  often  completclj  destroyed, 
and  with  the  loaa  of  the  epiphysis  the  eubaequent 
growth  of  the  bone  is  arrested,  and  the  ami  may  ulti- 
mately be  three  or  four  iiichcB  shorter  thaii  ita  fellow, 
and  remain  weak  and  flail-Uke.  Treatment  consists 
in  the  early  evacuation  and  free  drainage  of 
matter,  and  in  Buppoi-ting  the  strength  of  the  patient 
by  the  meaaa  already  described  (i»ge  240).  In 
pyamia  and  septicmmia  the  slioulder  is  often  the 
seat  of  the  i-apid  formation  of  a  large  abscess,  which 
gives  the  joint  a  globular  or  rounded  outline.  Fluc- 
tuation is  very  distinct.  In  some  instances,  bow- 
ever,  effusion  is  merely  serous,  and  may  undergo 
absorption.  C/tareot'i  disease  and  osleo-arUtrilU  are 
common  in  the  joint.  In  the  latter,  the  articulation 
becomes  stiff  and  painful ;  cracking  or  grating  is 
felt  on  movemfint,  muscular  wasting  is  marked ; 
and  pain  of  a  dull  aching  or  gnawing  character  is 
complained  of  either  iu  the  joint  itself  or  the  outer 
part  of  the  arm  beneath  the  deltoid.  As  the  disease 
advances  the  articular  surfaces  become  altered  in 
outline,  and  the  head  of  the  humerus,  enlarged  by 
osteophytic  growths  around  its  margin,  is  found  to  be 
displaced  upwards  and  forwards  so  as  to  imitate  the 
appearance  of  suhcoracoid  dislocation.  This  should  be 
borne  in  mind,  and  in  any  ease  of  obscure  injury  of 
the  shoulder  in  an  elderly  person  careful  inquiry 
sliould  be  made  into  the  previous  condition  of  this 
joint  before  any  step  ia  taken  to  effect  the  reduction  of 
what  at  first  dght  may  be  erroneously  mistaken  for  a 
recent  dislocation.  For  the  treatment  of  osbeo-arthritis 
see  page  278.  Syphiliiic  disease  of  this  joint  is  , 
extremely  rare  (pt^  22i).  I  have  never  met  witU  , 
any  instance  of  it.  , 

Tbc    elbow. — SlrumoiM  (fuieiue,  both  in  the  form    { 
of  synovitis,  and  of  osteitis,  begiuning  either  in  tlia 
I  B— 21  J 
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articular  end  of  the  humerus  or  the  ulna,  is  of  very 
frequent  occurrence.  The  joint  ia  more  or  less,  but 
sometimes  very  slightly,  restricted  in  its  various 
movements  ;  puffy  swelling,  especially  over  the  head  of 
the  radius  and  by  the  sides  of  the  tendon  of  the 
triceps  (giving  the  joint  an  appearance  of  increased 
width  when  viewed  from  behind)  is  well  marked; 
there  is  often,  but  by  no  means  invariably,  increased 
heat  of  the  surface  ;  muscular  wasting,  especially  of  the 
arm,  ia  a  constant,  often  a  very  early,  symptom.  The 
disease  is  generally  chronic,  but  it  may  be  acute,  and 
pass  on  quickly  to  the  formation  of  matter,  distending 
the  synovial  membrane  and  pointing  either  at  the 
outer  or  inner  asjject  of  the  joint.  Pain  is  seldom  a 
marked  symptom,  and  is  often  so  entirely  absent  that 
parents,  and  even  the  surgeon,  may  be  misled.  Stiff- 
ness, puffy  swelling,  and  muscular  wasting,  are,  in  fact, 
the  most  reliable  symptoms.  TreaVinffnt  consists  ia 
the  use  of  well-fitted  leather  splints,  confining  the 
joint  at  a  right  angle  (Fig.  52),  the  arm  being  kept 
in  a  sling.  Matter,  if  any  form,  must  be  evacuated, 
a  "  window "  being  cut  in  the  apluit  to  allow  of 
di-ainage.  Though  stiSness  sometimes  remains  when. 
inflammation  ia  plastic,  perfectly  free  movement  is 
often  regained  when  treatment  has  been  applied 
early  and  has  been  sufliciently  prolonged.  The 
splints  must  be  continued  for  from  three  months 
to  nine  months,  or  even,  in  older  cases,  for  a  year  o 
more.  When  the  articular  ends  of  the  bones  are 
carious  it  is  useless  to  gouge  away  the  inflamed  strno- 
turea  With  rest  the  osseous  tissue  will  very  manally 
regain  a  healthy  condition  ;  but  this  failing,  or  where 
the  extensively  diseased  synovial  membrane  continues 
to  suppurate  in  spite  of  long-oontinued  rest,  excisioa 
will  be  indicated. 

Acute  artliritig  of    infants    is  frequent    in 
c)hovr.     The  joint,  often  witliin  two  or  three  days, 
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becomes  the  seat  of  a.  large  abseefn,  and  the  ar- 
ticular ends  of  the  boaes,  as  well  as  ^1  the  ligamen- 
tous structures,  are  rapidljr  destreyed,  80  that  tiie 
humerus  and  boues  of  the  fore-arm  are  wide)}'  movable 
in  all  directions  ou  each  other.  In  early  cases,  if 
matter  is  at  once  evacuated,  this  extensive  destruction 
may  be  avoided,  and  the  joint  may  regain  all  iU  nor- 
mal movements,  while  in  cases  in  which  treatment  has 
been  neglected  the  joint  remiuns  weak,  ]oof>e,  and 
flail-lika  The  elbow  is  a  common  Beat  of  Ch/ira>t'$ 
dicease,  and  often  presents,  in  a  characteristic 
form,  the  changes  induced  by  tliis  affection.  The 
joint  becomes,  sometiraes  very  rapidly,  enlarged  and 
deformed  by  the  accumulation  of  fluid  in  the  interior, 
and  in  adventitious  periai'ticular  bui-sal  sacs ;  and  also 
by  the  destniction  of  the  articular  surfaces  of  the  bones 
and  the  heaping  up  of  irregular  oeteophytio  masses 
about  the  ends  of  the  shaft*.  The  joint  admits  of  ab- 
normaUy  free  motion  and  coarse  grating  is  felt.  There 
is,  however,  little  or  no  pain,  and  tlie  patient  uses  the 
limb  freely.  Osteo-arthritis  often  involvtMi  this  joint, 
though  less  frequently  than  it  does  the  knee,  hip,  and 
shoulder.  The  usual  symptoms  of  slowly  increasing 
stiffness,  pain  of  a  dull  wearing  character,  craclcinu 
and  creaking  on  movement,  together  with  th^ 
presence  of  the  disease  in  other  joints,  &equently, 
among  the  rest,  in  the  opposite  elbow,  will  render. 
diagnosis  very  easy.  For  treatment  see  page  278.  In 
the  oourse  of  pyremia  and  other  forms  of  blood  poison- 
ing, the  elbow  (an  articulation,  however,  which  often 
escapes)  preseuta  lesions,  the  features  and  treatment 
of  which  have  been  described  (page  227).  Syp/iHitie 
disease  of  the  elbow  joint  is  not  rare,  and  probably 
many  insbmces  of  chronic  and  relapsing  inflamma- 
tion in  adults,  attended  with  thickening  of  the  synovial 
membrane  and  not  yielding  to  the  prolonge' 
I'est,  have  been  of  this  character  (paga  S'24^ 
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'Wrisl. — In  children  and  young  adults,  and  btot   , 
occasionally  in  old  persons  (ptige  248),  strumous  affeo- 
tiona  are  prone  to  attack  this  joint,  which  becomea 
slightly  flexed,  swollen,  ajid  puffy,  both  on  the  dorsal    . 
and  palmar  aspects ;  normal  depressions  between  the 
tendons  are  lost,  and  the  part  assumes  a  smooth  fusi 
form  outline,  the  result   of  synovial   thickening.     A 
well  marked  feature  is  impairment  of  the  movements 
of  the  hand,  especiaUy  of  pronation   and  supination  j    , 
and  the  power  of  grasping  objects   hrmly   is  lost.  ~ 
Muscular  wasting  of  the  fore-arm  ia  always  present; 
pain  and  surface  heat  are  very  variable  symptomsjj 
they  are  often  absent  in  cases  in  which  the  joint  is  ii 
a  state  of  advanced  disease.     Treatment. — The  join 
must    at  once   be   enclosed   in    leather   splints   {» 
Eig.  53),  and  the  fore-arm  supported  in  a  sling,  (' 
patient  being  forbidden   to  make   any   use 
limb.      Cases  are  very  rare  in  which   recovery  wift 
nob  follow,  if  this  plan  is  adopted  early  and  continued' 
for  the  necessary  period  of  from  three  to  six  luon" 
In  advanced  cases  the  time  must  be  extended  i 
year,  or  even  longer.     If  suppuration  occurs,  matti 
should  be  evacuated,  and  drainage  provided  tor.  When^.l 
in  spite  of  three  or  four  months  of  rest,  snppnraition 
continues  to  be  free,  it  should  be  ascertained,  with 
as  little   disturbance  of  the   structures  as  possibly 
whether  any  of  the  carpal  iiones  have  liecorae  necrosed 
and  loose.     If  any  are  so  found  they  should  be  re- 
moved ;  but  if  the  bones  are  merely  inflamed,  or  in 
a  state  of  caries,  they  should  be  left  for  repair  by  a 
stOI  longer  period  of  rest ;  for  hei-e,  as  in  alt  otii» 
cases,  the  gouging  away  of  inflamed  or  carious  bone 
will   have   the  effect  of  aggravating  rather  than  of 
removing  the  disease.     In  cases  of  extensive  disease 
BOme  surgeons  resort  to  a  systematic  excision  of  the 
wrist  joint.      Very  generally,  however,  a  better  result 
will    be  obtained   by    long-continued  rest,  combined 
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witli  tte  removal  of  any  sequestra  tbat  are  from  time 
to  time  found  to  be  loose.  It  is  difficult,  without  ex- 
perience, to  credit  the  amount  of  repair  that  will 
follow  this  treatment  by  rest  perseveringly  maintained, 
Osteo-arlkritis  frequently  attacks  this  joint,  which 
becomes  stiff,  particularly  as  regaids  pronation  and 
supination,  and  painful ;  swelling,  usually  slight,  in 
Bome  instances  becomes  considerable,  as  the  result  of 
ganglionic  enlargement  involving  the  sheaths  of  the 
flexor  and  extensor  tendons.  Such  cases  are  always 
tedious,  hut  much  good  may  sometimes  be  done  by 
placing  the  limb  in  splints,  carefully  evacuating  any 
large  collections  that  may  have  formed,  by  antiseptic 
puncture,  bLititering  the  joint  for  five  or  six  weekiS,  and 
then  applying  Martin's  indiarubber  bandage,  to  secure 
uniform  pressure.  In  the  management  of  pycemic  and 
Other  forms  of  blood  poisoning,  affecting  the  wrist,  the 
main  points,  locally,  are  the  support  of  the  joint  so  aa 
to  prevent  deformity,  and  the  early  antiseptic  evacua^ 
tions  of  matter.  Syphilitic  disease  of  this  joint  ap- 
pears to  be  very  rarely  met  with.  I  have  never  seen  it. 
Hip» — The  remarkable  features  of  OhareoCa  dieeag« 
of  the  hip  are  detailed  in  Art.  xxis.,  vol  i.  Osteo- 
a/rUiHtie  of  this  joint  was  formerly  designated  morbus 
coxie  senilis,  or  from  the  fact  tliat,  especially  in 
males,  the  hip  is  often  the  only  joint  attacked. 
Monarticular  rheuvinlism. — The  aS'ection  commences, 
usually  in  persons  over  forty-five  (though  it  may 
be  met  with  earlier),  with  pain  about  the  joint,  or 
at  the  back  of  the  thigh  in  the  course  of  the  sciatic 
nerve,  or  in  the  neighbourhood  of  the  knee  ;  gradually 
increasing  lameness  and  stiffness,  so  that  thf;  patient  is 
unable  to  stoop  or  dress  himself ;  and  wasting  of  the 
musclea  of  the  thigh  and  hip.  As  the  disease  advances 
all  the  symptoms  become  more  pronounced.  Pluu  is 
often  constant  and  severe.  The  limb  becomes  gradu- 
ally shortened  and    everted,  and  on  examinatioo.  vt^ 
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is  found  tJiat,  as  tbe  result  of  absorption  of  the  upp«f  I 
border  of  the  acetabulum  and  head  of  the  femur,  the  ■ 
trochanter  has  become  disphiced  so  as  to  lie  considerably 
above  Kelaton's  line  (page  283} ;  shrinking  of  the  limb 
continues,  and  lajnenesa  becomes  extreme.  These  canes  I 
are  often,  in  their  early  Etage,  mistaken  for  sciatica. 
A  correct  diagnosis,  however,  can  at  once  be  made  by  ' 
testing  the  movements  of  the  hip.  Treatment. — The  i 
patient  should  wear  flannel  over  the  joint,  soaatOBecura  I 
■warmth  at  a  uniform  temperature,  and  should  take 
moderate  exercise.  Complete  rest  promotes  stiffiiess. 
Blisters  and  hniments  of  opium  and  belladonna  oftea 
diminiBh  pain.  Hot  fomentations  and  douching  givero- 
lief,  and  many  patients  find  great  benefit  from  the  hot 
douche  treatment  at  Buxton,  Harrogate,  Wildbad, 
Baden,  or  AiK-les-Bains.  If  urates  or  deposits  of  urio 
acid  are  present  in  the  urine,  five  grains  of  the  citrate 
of  lithia  should  be  given  once  or  twice  daily  in  potash 
water.  Usually  the  limb  remains  in  a  position  of  exten- 
sion, and  no  splints  or  other  mechanical  appliance  are  of 
any  service.  Occasionally  by  manipulation,  under  an 
antesthetic,  motion  may,  for  a  time,  be  increased  by 
the  detachment  of  osteophytes  around  the  joint  and 
the  rupture  of  adhesions,  but,  as  a  rule,  forcible 
movement  aggravates  rather  than  improves  the  con- 
dilaon  of  the  limb,  and  it  should  not,  therefore,  be 
adopted  without  careful  consideration.  Acuie  vr^am. 
motion  of  the  hip  joint,  developed  in  the  course  of  py- 
cEfnia  and  other  kinds  of  blood  poisoning,  is  formidable 
in  the  Iiighest  degree.  Pain  is  usually  very  severe,  the 
joint  quickly  becomes  disorganised,  and  the  patient 
is  threatened  with  death  by  exhaustion.  The  joint 
must  be,  at  the  very  outset  of  the  disease,  placed 
at  rest  by  the  application  of  a  weight  to  the  foot,  coni- 
bined  with  the  use  of  a  Thomas's  splint,  or  of  an 
interrupted  long  splint,  and  matter  should  be  evacn- 
ated,  either  by  the  aapirator  or  by  antiseptic  ' 
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and  free  drainage  lie  provided.  In  young  subjects, 
should  other  conditions  be  favourable,  amputation 
may  sometimes  be  performed  ;  but  in  adults  this  step 
generally  cannot  be  ventured  upon.  In  the  course  of 
typhoid  /ever  the  hip  (apparently  more  often  than 
any  other  joint)  is  liable  to  be  attacked  with  inflam- 
mation, attended  with  the  same  symptoms  as  are 
met  with  in  ordinaiy  hip  disease.  The  affection  is 
iiauaily  subacute,  and  rarely  goes  on  to  suppuration  ; 
serous  effusion,  however,  is  often  considerable,  and 
apontaneouB  dislocation  is  apt  to  occur.  In  any  ca^e, 
therefore,  should  the  patient  complain  of  pain,  careful 
examination  should  at*  once  be  made,  and  if  the  joint 
is  found  stiff  and  sensitive  on  movement,  weight  exten- 
sion should  be  applied  (page  387),  the  limb  should  be 
supported  between  sand-bags,  and  a  cradle  placed  over 
the  foot  to  prevent  pressure  by  the  bed  clothes. 

In  gonorrhceal  Tliev/matism  the  hip  is  very  liable  to 
be  affected.  The  symptoms  are  tliose  of  an  acute  or 
subacute  and  very  persistent  inSamrantion,  which 
oft«n  leaves  the  limb  completely  iixed  by  adhesions 
within  and  around  the  joint.  Suppuration,  though  very 
Tare,  is  occasionally  met  with.  In  its  active  stage  the 
case  must  be  treated  on  the  plan  given  at  page  287. 
Subsequently,  in  order  to  restore  movements,  manipula- 
tion, under  an  ancesthetic,  followed  by  hot  douching, 
Bhampooiug,  and  i>assive  movements,  and  repeated,  A 
necessary,  at  the  end  of  a  fortrught  or  three  weeks, 
■will  be  requii'ed.  These  means  will  often  succeed, 
but  no  undue  violence  must  be  used ;  nor  should  forcible 
movement  he  persisted  in  if  it  is  followed  by  severe 
pain  that  does  not  quickly  subside,  or  by  marked 
swelling  about  the  joint. 

BxRUMOua   Disease  of  the    Hip  Joint. 

This  affection  presents  so  many  special  features  as 
[  regards  its  symptoms  and  diagnosis,  the  course  it  takes^ 
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and  the  treatment  it  requires,  that  it  is  coft?? 
to  desciihe  it  under  q  separate  name.  It  most,  how*^ 
ever,  be  understood,  that  it  differs  in  no  material  1 
respect  from  those  chronic  diseases  of  the  other  joints^  j 
which  are  generally  regarded  as  strumous  or  scroftikiiia)  ■ 

Although  met  with   at   any  age  up  to  pubert^n^ 
and  occasionally  in    middle   and   i  '        ' 

life,    hip    disease   most   frequently  begins    in   child-  \ 
hood  between  the  ages  of  three  and  seven, 
nates  most  commonly  in  the  bones,  t,e.  in  the  uppffl*  1 
end  of  the  femur,  or  in  the  floor  of  the  acetabulunl,  I 
The  frequency  of  disease   in  these  structures  is 
hably  due  to  the   feet    that,  being  centres   of   ( 
growth,  their   nutrition  is  unstable,  and   apt,  on 
disturbance,  to  pass  into  inflammatoiy  action  ;  and  n 
is  easy  to  see  that  as  these  pai-ts  tliemselves  are  withii] 
the  capsule,  disease  in  them  must  almost  inevitably^ 
provoke  a  general  arthritis.      In  a  certain  number  of  J 
cases  disease   commences  in  the  synovial  membrana'1 
The  view  formerly  held,  that  it  had  its  starting  poin 
in  the  ligamentum  t«res,  or  in  the  articular  carlllagi 
ia  now  known  to  Lave  been  e 

Synovial  cases,  though  they  a 
generally  take  a  mild  course,  yiold  readily  to  treAM 
ment   in  their  early   stage,    and  often  end,  tiiou^ 
convalescence  ia  tedious,  in  complete  recovery,     " 
in  which  the  bones  are  affected  are  much  more  serioM 
If  carefiiUy  treated  they,  like  the  synovial  form,  « 
in  satisfactory  recovery,    though  this  may   be   loii|f  ] 
delayed.     But  when  neglected  they  pass  on  to  carie^  J 
or  necrosis,  suppuration,  and  great  deformity,   and'  1 
frequently  to  a  fatal  res' 

SiHgnosis. — Well-established    hip   disease   may 
be  recognised  almost  at  a  glance  \   but  in  the  early  | 
period,  when  it  ia  so  highly  important  to  form  a 
rect  opinion,  diagnosis  is  often  attended  i 
difficulty,  first  because  the  symptoms  are  very  slightlyj 
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I  tamcked,  and,  secondly,  because  almost  all  tlie  indi- 
vidual symptoms  of  hip  disease  are  also  the  sjniptoma 
of  disease  either  of  the  spine,  or  of  some  neighbouring 
part  Hence,  a  correct  o]jinion  can  be  reached  only 
by  ohaerving  and  comparing  a  number  of  slight  signs, 
any  one  of  which  alone  would  be  quite  inconclusive. 

Srmptoms. — These  will  be  stated  in  the  order  in 

which  they  would  present  themselves  in  an  actual  case  : 

1.  Lameness  is  always  present,  but  it  may  be  so 

I  alight  that  it  is  easily  overlooked.     It  is  due  to  the 

>  fact  that  the  joint    is  either  in  a  stiff  or  distorted 

condition,   or   is    too    sensitive   to    bear  any  weight, 

Theire    is,  however,  no  form  of  lamenesa  that  is  in 

the   least  degree  characteristic  of  hip  disease.     The 

Byiiipt«m  must  always  be  studied  in  conjunction  with 

<^her  evidences  of  the  disease. 

r  3.   Pain. — This  is  very  variable  both  ii 

)  situation.      Sometimes   it   is    so    slight, 

absent,  that  the  disease  is  not  suspected. 

it  is  severe  fi-om  the  first.     It  may  be  ii 

itself,  or  transferred  to  the  nerve  periphei 

be   felt   either  in  the  knee  or  the  inner  side  of  the 

thigh  or  tlio  leg.    It  roust,  however,  be  borne  in  mind 

that  pain  may  be  referred  to  these  situations  in  several 

other  diseases,  as  of  the  lumbar  spine  or  tlie  sacro-iliao 

joint,  cancer  of  the  rectum,  and  abscess  or  aneurism 

in  Scarpa's  triangle ;  in  any  case,  in  fact,  in  which  the 

trunk  or  higher  branches  of  either  the  obturator  or 

anterior  crural,  which  both  supply  the  hip  joint,  are 

irritated. 

3.  Altered poaition  0/ the  limb. — In  a  typical  ease, 
L  Sa  the  early  period  of  disease,  the  joint  is  flexed,  ab- 
[  ducted  and  rotated  outwards.  Many  theories  have 
a  advanced  to  explain  this  poBition.  It  is,  how- 
r  ever,  merely  that  of  greatest  ease,  and  that  which  we 
I  nnconsciously  adopt  as  we  sit  at  rest  with  the  limba 
I  flexed  on  the  trunk,  the  knees  apart,  and  the  heels 
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iouching.    This  position  relaxes  al!  the  ligamentB  of  41)^ 
joint.     Thus,  flexion  relaxes  the  front  of  the  capsule, 
abduction  the  ligamentum  teres  and  the  outer  b^id  of 

hand  of  this  ligament  and  the  back  of  tha  capsula 

Thifl  position  of  the  limb,  however,  is  generally 
not  at  once  obvious  when  we  examine  the  patient.    In- 
stead of  it  we  find  that  the  diaeaaed  limb  is  extended, 
and  parallel  with  its  fellow,  that  the  lumbar  spine 
is  arched  forward   (lordosis), 

HH 

that  the   pelvis  is  depressed 
on  the  affected  side,  and  that 
the  limb  looks  longer  than  its 
fellow.     This  attitude  is  thus 
explained.     Obviously  a  limb 
that  is  fixed  in  a  position  of 
flexion  and  abduction  {which, 
in  other  words,  is  pointed  for- 
wards and  outwards)  is  useless 
for  progression  (Fig.  62).     To 
overcome  this  difliculty,  the 

H 

wa 

lun 

jn 
(F 
du 

s 

al« 
rea 

,he 

i 

patient,  Dy  curving  tno  iumoar 
*''*■  ^^                   spine    forwards,    rotates    the 

pelvis  on  ita  transverse  hori- 
tal  axis,  and  eo   makes   the   femur  point   down- 
■ds  instead   of    forwards ;    and    by  curving    the 

ibar  spine  laterally,  so  that  the  pelvis  is  raised 
the  sound  and  depressed  on  the  affected  side,  he 
ngs  the  femur  inwards   towai-ds  the  middle   line 

merely  to  the  fact  that  the  pelvis  on  that  side 
depressed  ;  in  other  words,  apparent  lengthening 
ays  indicates  that  the  limb  is  abducted.     As  to 
lengthening   of   the   limb   this   probably  never 
urs.    I  have  never  recognised  an  instance  of  it    In 

later  period  of  disease,  the  powerful  adductors, 
ier  the   influence    of  reflos   irritation,    draw    the 
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limb  inwardB  so  that  it  now  becomes  flexed  aud 
addu[;ted,  instead  of  flexed  and  abducted  (Fig.  64). 
Here,  again,  the  Umb  occupies  a  position  (crossing 
the  opposite  thigh)  in  which  it  is 
useless.  To  meet  the  difficulty  the 
patient  curves  his  spine  laterally  so 
as  to  draw  up  the  affected  side,  and 
so  brings  thfi  femur  outwards,  till  it 
is  Hgain  parallel  with  its  fellow,  with 
the  result,  however,  of  producing 
apparent  shortening  of  the  limb 
(Fig,  65),  Thna  apjmrent  shortening 
slwajB  depends  on  adduction.  At  a 
still  later  period  the  limb  undergoes 
real  shortening  as  the  upper  border 
of  the  aeetftbiilnm  and  the  head  of 
the  femur  become  absorbed,  and  the  Fig.  OS, 

trochanter    is    carried    upwards  by 
muscular  action,  more  or  less  above  NSlaton's   line 
(drawn  from  the  anterior  iliac  spine 

I  to  the  tuberosity  of  the  ischium), 
Another  cause  of  real  shortening  is 
arrest  of  gi-owth  of  the  limb, 
4,  Lot»  of  movement  in  the  joint 
is  the  most  constant  and  the  most 
nliable  sign  of  hip  disease.  Even 
ill  the  very  earliest  stage  some  loss 
of  motion  is  so  constantly  present 
that  completely  free  movement  is  in 
itself  almost  enough  to  prove  that 
the  joint  is  sound.  Various  condi- 
tions, however,  it  must  be  remem- 
Fig.  61.  bered,  may  interfere  with  flexion  and 

extension  of  tJie  thigh  on  the  trunk, 
e.fj.  psoas  abscess  will  often  prevent  full  extension, 
while  abscess  under  tlie  glutei  will  limit  flexion.  Tt 
is  necessary,  therefoi-e,  to  ascertain  whether,  when  tlie 
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limb  is  aemifiexed,  the  femur  will  rotate  freely  i 

acetabulum.     If  the  ball-and-socket  movement  if 

it  may  be  concluded  that  the  loss  of  flexion  and  e 

tension  is  due  to  some  impediment  outside  the  joinl^?! 

but  if  rotation,  aa  well  as  the  other  i 

lost  or  distinctly  impaired,  it  must  be  concluded  thatfj 

the  joint  itself  is  diseased. 

5.  MuscuUir  teatCliig,  always  an  important  sym^ 
tom,  due  mainly  to  reflex  atrophy,  but  in  part  1 

disuse,  ia  constantly  present  ii 

lished  disease,  and  may  even 
marked  in  three  or  four  weeks.     ftVl 
shows  itself  as  flattening  of  the  hipvf 
and    loss  of  the  fold  at  the  lowee  J 
border  of  the  gluteus,  and  also  1 
shrinking  of  the  thigh,  accon; 
by  a  flabby  condition  of  the  n 
detected  by  measuring  the  two  limb| 
at  the  same  level.  '_ 

6.  Sinelling. — This  may  be  due 
to  general  fulness  about  the  joint, 
perhaps  with  enlargement  of  the 
glands  in  Scarpa's  triangle,  and  to. 
the  presence  of  abscess,  whicb  e 
be  found  at  any  aspect  of  the  articulation. 

For  examinatioji  the  patient  must  be  i 
and  lying  on  some  firm  suiface,  so  that  the 
position  of  the  limb  can  be  made  out.  The  surgeon 
must  see  whether  the  knee  can  be  brought  down 
without  producing  anterior  curvature  of  the  lumbar 
spine  (lordosis) ;  whether  the  heela  are  level ;  and 
whether  the  anterior  iliac  spines  are  horiaontaL  If 
when  the  knee  ia  down  the  spine  is  curved  forward,  it 
shows  that  the  thigh  is  flexed.  The  amount  of  flexion 
will  be  disclosed  by  raising  the  knee  till  the  spine  ia 
straight  If  the  ilifto  spine  on  the  suspected  side  is 
depr&iaed  (see  Fig.  63),  it  indicates  that  the  limb  is 
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abducted,  and  the  degree  of  abduction  will  be  shown 
by  carrying  the  limb  outwards  till  the  iliac  apinea  are 
leafored  to  the  same  level.  If,  however,  the  iliac  spine 
pf  the  Huapecfced  aide  is  drawn  up  (Fig.  65),  it  indicates 
Adduction,  the  amount  of  which  will  be  brought  out 
by  adduGting  the  hmb  till  the  pelvis  is  again  hori- 
zontal. The  real  position  of  the  limb  will  thus  be 
AficerCained.  Flexion,  and  extension  of  the  thigh  on  the 
trunk,  and  rotation  of  the  femur  in  the  acetabulum 
slionld  now  be  investigated.  This  test  must  he  very 
gently  applied,  but  each  movement  must  be  carried  to 
its  iiiU  natural  range,  for  it  is  only  when  the  extreme 
limits  are  approached  that  slight  restrictions  of  move- 
|uent  become  apparent.  Muscular  wasting  of  the  limb 
And  swelling  about  the  joint  should  next  be  looked  for. 
Sometimes  when  the  joint  is  grasped  from  before  back- 
wards, between  the  finger  and  thumb,  enlargement  of 
the  upper  end  of  the  femur  will  be  detected.  Tenderness 
on  carefully  applied  pressure,  either  in  front  of  or  behind 
the  joint,  is  sometimes  a  marked  symptom.  Jarring 
of  the  heel  or  knee  is  a  worthless  test.  It  often 
makes  a  timid  child  shrijik,  though  the  joint  is  per- 
fectly BOimd,  while  often  it  causes  no  uneasiness, 
although  liip  disease  is  well  marked. 

When  those  various  signs  have  been  investigated 
a  conclusion  is  generaJly  readily  formed  ;  but  some- 
times early  diagnosis  must  rest  on  two  or  three  slight 
yet  distinct  symptoms  carefully  pieced  together,  in  the 
.absence  of  some  symptoms  that  are  often  spoken  of 
as  charactei'iatic.  Thus  there  may  be  no  pain  either 
in  the  hip  or  knee,  no  complaint  when  the  knee  or 
beel  is  jarred,  and,  to  a  casual  examination,  no  flexion 
and  no  lameness.  Close  investigation,  however,  shows 
that  there  is  slight  apparent  lengthening,  together 
.with  slight  limitation  of  complete  flexion,  slight  muB- 
ctilar  wasting,  and  slight  lameness.  In  another  case 
only  symptoms  are  stitTness  and  occasional  pain 
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(which  parents  regard  aa  a  "growing  pain  "  or  rhei 
tktism),  and  limitation  of  flexion  and  rotation  of  the 
femor  in  the  acetabulum.  Thus  a  thorough  and  critical, 
but  always  gently  conducted  examination,  ia  required. 
Tlie  conditions  between  «hich,  and  hip  diBeaae,  inia- 
takes  are  most  frequently  made,  are  disease  of  the 
spine  accom  panied  with  psoas  or  iliac  abscess,  disease 
of  the  sacro-  iliac  joint,'  abscess  under  the  glutei,  from 
'whatever  cause,  infantile  paralysis,  congenital  disloca- 
tion of  the  hip  joint,  and,  in  young  children,  lordosis, 
due  to  acute  rickets,  an  affection  which  imitate  hip 
disease  in  the  circumstance  that  the  limbs  are  often 
tender  on  movement. 

Complications. — In  a  very  large  proportion  of 
oases  in  which  the  disease  is  allowed  to  advance,  and  in 
some  even  in  which  treatment  has  been  at  once  brought 
to  bear,  auppuraHon  will  occur.  Matter  ia  usually 
formed  within  the  joint,  and  passes  either  through 
the  cotyloid  notch,  or  through  the  bnrsa  under  the 
itio-psoas,  to  reach  the  surface  in  Scarpa's  triangle,  or 
through  the  thin  posterior  part  of  the  capsule  to  appear 
under  the  glutei.  Some  abscesses,  however  {« 
those  that  apjiear  late  in  the  disease),  are  outsidt 
joint,  and  are  due  to  suppuration  around  the  n 
inflammatory  exudation.  Abscesses  may  present  at 
any  part  of  the  joint,  but  a  common  situation  is  under 
the  tensor  fascia  femoris,  on  the  outer  part  of  the 
limb.  When  the  acetabulum  is  afiected  matter  may 
form  within  the  pelvis  and  present  above  Poupart'a 
ligament.  Occasionally  pus  in  this  situation  forma  a 
communication  with  the  intestine,  so  that  faeces  escape 
into  the  abscess  cavity.  This  complication,  happily 
rare,  is  usually  fatal. 

Two  serious  complications,  amyloid  degeneration  of 
the  viscei-a.  and  tuberculous  meningitis,  must  hero  be  re- 
feri-ed  to.  Amyloid  degeneration,  indicated  by  albumin- 
uria and  en]ai;gement  of  the  Hver-and  spleen,  though 
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I  liaually  met  with  anlywben  discharge  has  been  copious 
■  .■and  prolonged,  is  sometimes  present  when  suppuration 
I  JB  still  recent,     A  watch  should  therefore  be  kept  for  it 
Edn  all  cases  in  which  considevable  discharge  is  going 
f 'OTi,  for  if  suppuration  can  be  arrested  when  the  amy- 
L'}oid  change  is  recent,  the  latter  may  entirely  disappear. 
I.  At   a   subsequent   period,    however,    it    is   not    only 
incurable,    but    it  very   greatly   increases    the    risk 
attending   operative' interference.      Tubtrrndona  menr. 
vagiiis  was  formerly,  when   hip   disease  was  so   often 
allowed    to  reach    an   advanced    sfeige,    much    more 
common  than  it  is  at  present.      £ut^  it  is  still  not 
very   rare,    and   may   occur   even   in  cases  in  which 
no  suppuration  has  taken  place,  and  at  any  period, 
even,  indeed,  after  the  joint  affection  has  long  been 
cnred.     This  is  a  complication  that  always  parses  on 
to  a  fatal  termination.     Pulmonary  pkthisie  is  de- 
cidedly rare  aa'a  complication  of  hip  disease. 

Treatment — This  oonsiata,  in  the  early  period 

of  the  disease,  in  absolute  rest,  and  the  removal  of  any 

deformity  that  is  present.     These  ends  are  beat  secured 

by  esteasion  by  means  of  the  weight  and  pulley.     The 

patient   is  placed   on   a   fiiin  mattress,   with  a,  board 

beneath  it.     The  weight  is  applied  by  meaua  of  the 

well-known  stirrup  made  of  stout  strapping,  the  ends 

of  which  extend  half  way  up  the  thigh,  so  that  the 

ligaments  of  the  knee  are  not  subject  to  any  undue 

Bti-ain,'     The  weight,  which  takes  efl'ect  ratlier  by  its 

constant  action  than  by  its  amount,  should  not  exceed 

three  or  four  pounds  in  children  under  ten,  and  five 

to  eight  in  patients  from  ten  to  twenty.      Heavier 

uveights   than   these   are    seldom    required.     A    long 

I'l^lint  should  be  applied  to  the  opponCe  or  souTid  side, 

I  !to  keep  the  patieat   on  his  back   in   the  horizontal 

!  position.     As  to  the  aS'ected  liinb.this  must  be  placed 

'■ia.  the  position  to  which  the  disease  has  brought  il^ 

■  Ihu  ii  Dot  shown  in  tlie  figure. 
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Iiordoaia  due  to  flexion  muat  be  removed  by  raising  tl 
limb  till  the  apine  is  Htmight  (Fig.  66).  If  the  pel:d 
is  depressed  on  the  affected  side,  the  limb  must  f 
abducted  (Fig.  6T)  till  the  two  iliac  spines  1 
horizontal ;  if,  on  the  contrary,  the  pelvis  is  dr»wn  ^ 
a  the  diseased  side,  the  limb  muat  be  adducted  till  tj 
is  again  square  (Fig.  68).  When  these  direotii 
e  been  carried  out,  when,  in  fact,  the  renl  has 
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Fig.  eS.— Eitungion  in  Hip  DlBeese. 

Bubstitnted  for  the  apparent  position,  the  limb  t 
be   supported   in   this   attitude   (by  pillows,   or   S 
light   framework),   and  the   pulley   must  be  adjttsta 
so  that   extension    is   made   in   the  long  axis  of    ' 
thigh  (as    shown   in     the    various    figures).       "" 
this     principle    is    carried   out,   the    weight    1 
undue  interarticular   pressui-e,  whereas  iE   exter 
does  not  correspond  with  the  long  axis  of  the  thi 
the  weight  acta  by   leverage,  and,  therefore,  i 
increase,  instead  of  to  relieve,  the  pi-essure  of  the  fen 
against  the  floor  of  the  acetabulum.     A  cradle  she 
keepthewoight  of  the  bed  clothes  off  the  foot.  Asflexi 
is  corrected  it  is  necessary  to  remove  some  of  the  p 
aiid  to  shift  the  pulley,  so  that  the  weight  may  st 
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a  tbe  long  axis  of  the  tliigh.  Though  the  weight  will 
rernove  flexion  generally  in  from  a  fortnight  m  recent, 
to  two  motiths  in  old  cases,  it  baa  little  or  no  inliueDce 
either  on  abduction  or  adduction 

Aa  to  abduction  (showing  itself  as  apparent 
lengthening),  thia  caUa  for  no  special  treatment.  Jt 
will  gradually  disappear  if  the  joint  remains  movable. 


while,  if  the  joint  becomes  fixed,  abduction  is  an  ad- 
vantage, because  the  apparent  lengthening  which  it 
produces  will  tend  to  compensate  for  any  real  shorten- 
ing that  may  have  resulted,  from  either  absorption  of 
the  articular  surfaces  or  arrested  growth  of  the  limb. 

Adduction,  on  the  contrary,  as  it  leads  to  ap- 
parent shortening,  must,  if  possible,  be  removed. 
For  this  purpose  a  pound,  or  perhaps  two  ])ovinds, 
is  added  to  the  amount  already  applied  to  the  aiTectcd 
limb.  A  long  splint  is  applied  to  the  aouw).  ^\SQ^t  'qS. 
^—     Jr^  " 
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this  baa  not  already  been  done),  and  a  cord  fas' 
the  lower  end  of  this  splint  ia  run  upwards  along  i 
outside  to  the  head  of  the  bed,  where  it  turns  over  J 
pulley  and  supports  the  same  amount  of  weight  ( 
that  appended  to  the  affected  limb.  Thus,  while  t' 
diseased  limb  ia  drawn  down,  the  sound  limb  i 
drawn  in  tlie  opposite  direction.     Thia  method  y 


Fig.  68,— Eitenaion 


move   even    a   considerable    amount 
adduction,  i.e.  of  apparent  shortening,  in  the  course  ■ 
from  three  to  five  or  six  weeka. 

In  cases  of  long  standing  the  limb  may  be  bo  fi 
although  there  is  no  anchylosis  (it  should  be  remen 
bersd  that  bony  anchylosis  is  rare  in  hip  disease,  eve 
when  repair  baa  followed  long- continued  suppuratioi 
that  the  weight  fails  to  secure  extension.  In  these  il' 
stances,  when  the  child  is  untler  chloroform,  the  liia 
Bi&y  6eafra(^htened  through  two  or  three  degrees. 
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Uieu  the  weight  may  be  reapplied.  It  will  now  be 
found  that  tte  limb  wUl  gradually  come  down,  under 
the  influence  of  the  weight.  Very  slight  force  only 
should  be  used  in  this  proeepding,  and  anything 
approaching  the  old  method  of  foi-cibly  straightening 
the  limb  must  be  entirely  condemned. 

Mr.    Thomas    has    invented  a    splint  which  has 
deservedly  become  popular,  and  of  which  a  description 
may  be  found  in  any  recent  work  on  general  surgery. 
This  spiint  18  very   useful  for  the   purpose  of  main- 
taining absolute  rest   iu  acute   cases,  where  it   may 
with  great  advantage   be  combined   with  weight   ex- 
tension.    By  its  help  the  child  can  be  lifted  without 
disturbance  of  the  joint.     It  ia  also  very  useful  in  the 
convalescent  stage  to  prevent  a  return  of  flesion.    The 
chief  objection  to  this  splint  is  that,  if  long  continued 
.    it  is  apt  to  produce  muscular  atrophy,  especially  when 
the  bandage  used  to  fix  it  is  applied  tighUy  around  the 
,   limb.     Another  drawback  is  that  it  does  not  exercise 
any  extension,  so  that  displacement  of  the  femur  up- 
wards and  shortening  of  the  limb  may  take  place  during 
use.     However,  when  necessary  weight  extension 
!   easily  be    oombined  with  the   spliit.     The   old 
leather  shield  splint,  and  the  various  forms  of  plaster- 
of  Paris  cases  are  all  far  inferior,  iu  eveiy  respect^  to 
Thomas's  splint.  The  American  siit^eous,  Taylor,  Sayi'e, 
and  otliera,  have  invented  splints,  figured  in  all  the 
American  manuals.      Their  principle   is  to  maintain 
extension  and  mobility  of  the  joint  while  the  patient 
is  allowed  to  he  up  and  moving  about.    To  be  efficient, 
I  however,  they  require   very  frequent    readjustment, 
1*2116;  have  never  become  popular  in  England, 
t.       The  period  during  which  treatment  should  be  con- 
I'tinned  varies  with  the  case.    It  must  always,  however, 
■^  remembered  that  recovery  is  slow,  and  that  relapses 
Fare  very  prone  to  occur,  so  that  the  mnin  chance  of 
reuiitting  treatment  too  soon.     Wwi^x"!. 
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extension    should  be  contmued  -  for  at  leasti 
months  after  pain  and  all  tendency  to  muscular  o 
traction  have  completely  disappeared,  and  if  the  a 
has  been  acute  a  full  six  months  should  be  atloiredi  \ 
The  weight  should  then  be  gradually  discontinued,  andj 
if  no  symptoms  are  observed,  a  Thomas's  splint  ma-j  tn 
applied,  and  the  child  he  allowed  to  be  up  on  orutchea 
wearing  a  high  boot  on  the  sound  side,  so  as  to  kee 
the  foot  of  the  diseased  limb  off  the  ground. 

Treatment  of  abscess  In  hip    disease 
The    objections    formerly    valid    against    the 
ing  of  abscesses  in  hip  disease  have  been  set  asid 
by  the  methods  now  in  common  use  for  preventin 
septic  infection  of  the  wound ;   and  alracessea  w'  ' 
used    to     be    left    to    form    large    coliocfciona, 
may,  and   should   be,  evacuated  as   soon  as   they  ! 
detected,     When  the  patient  is  under  an  anfesthet 
an  incision  about  an  inch  loiig  is  mode  and  kej 
open   with  dressing  forccips,  while  matter  is  genUfl 
pressed  out  so  that  the  abscess  is  emptied  ;  a  piece  a 
drainage  tube,  just  long  enough  to  enter  the  abaci  ' 
cavity,  is  inserted,  and  the  wound  is  dressed  with  "  p 
tective"  and  antiseptic  gauze  in  the  usual  va 
Subsequently  the  dressings  are  changed  often  e       _ 
to  prevent  the  discharge  from  passing  beyond  the  ganzej  I 
By  this  method  abscesses  may  be  opened  without  uigrj 
rise  of  temperature,  or  local  disturbance.     When  tliil 
treatment   is  employed  in  cases  in  which  the  joiJ 
disease   has  become  inactive  no  further  suppuratioi 
will  occur,  and  the  wound  will  be  soundly  healed  in ' 
fortnight  to  three  weeks ;  while  in  those  i 
active  disease  is  still  in  progress  the  abscess  ci 
ajid  all  that  reniains  is  a  sinus,  which  serves  to  afibll 
exit  for  any  pua  that  is  produced  till,  as  repair  h  _ 
Taneea,  suppuration  conies  to  an  end.     By  followir^_^^ 
this  practice  of  opening  abacesse-H  early  the  extenaivftil 
borrowing  of  pus,  and  the  formation   of    nnmeroa^p 
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sinuses  about  the  joint,  formerly  . 
prevented,  the  tiaeiiea  are  reJieved  fi'om  the  pre- 
judicial action  of  retained  pua,  fever  is  avoided,  and 
the  period  of  suppuration  is  largely  curtailed. 

Excision  in  hip  disense. — With  the  majority 
of  surgeons  excision  of  the  hip  ia  a  very  un- 
popular operation ;  for  when  it  ia  performed  for 
advanced  disease,  and  when  the  health  has  be- 
come impaired,  the  wound  frequently  remains 
unhealed,  suppuration  remains  afi  free  as  before 
.  Che  operation,  and  the  patient  still  continues  to 
.  lose  health  and  strength.  In  short,  the  proceeding 
does  little  or  no  good,  either  locally  or  as  regards  the 
I  patient's  general  condition.  Meeting  with  this  disap- 
I  pointing  experience,  some  authorities,  holding  the  view 
I  (See  page  263)  that  the  disease  ia  attended  with  the 
I  local  deposit  of  tubercle,  and,  therefore,  little  likely  to 
I  undergo  repair  without  oiterative  interference,  and 
I  pointing  to  the  advantage  of  removing  the  affected 
I  Btructnres,  and  bo  of  averting  the  risk  of  systemic  in- 
[  fection,  recommend  that  the  operation  should  be  per- 
I  formed  at  an  eai'ly  period,  as  soon,  in  fact,  as  sup- 
I  puration  is  detected.  In  the  eaily  stage,  however, 
I  it  ia  now  well  known  that  properly  conducted  treat- 
I  ment  by  rest,  and  the  evacuation  of  matter,  will  lead 
I  to  ivcoveiy  with  a  much  more  useful  limb  than  that 
ft  which  is  obtained  by  excision.  There  are,  however, 
I  certain  conditions  for  which  it  is  advisable  to  perform 
■  excision,  although  the  result  of  the  operation  must 
ft  of  ten  be  very  doubtful.  These  are  ; 
ft  1.  When  the  whole  head  of  the  femur,  or  what 
ft  remains  of  it,  has  become  necrosed  and  detached,  so  as 
vto  form  a  loose  sequestrum.  This  proceeding,  how- 
1  fiver,  is  not,  strictly  speaking,  an  excision,  but  merely 
f  an  operation  for  dead  bone. 

I         2.  When,  in  spit«  of  three  or  four  niontha  of  com-  I 
Iplete    rest    and   free   drainage,  8Up\iu.ra.tvci^  -venasLmid 
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oopioiiB,  and  the  general  health  is  giving  way, 
vided,  however,  that  there  is  no  evidence  of  estensiT^ 
disease,  either  of  the  femnr  or  the  pelvis,  i 
burrowing  of  matter  in  the  limb.     "When  the  femut 
's  the  seat  o£  chronic  oateo-myelitis,  wliich  sometimeftj 
nvolves   the   greater   part   of  the  shaft,    amputatioB 

the  only  adequate  operation  ;  and  when  the  pelvidB 
la  lat^ely  diseased,  excision  will  be  useful  only  inn 
securing  free  drainage.  The  gouging  away  of  carionl  ■] 
bone  from  the  pelvis  will  veiy  Beldoni  be  attended  \ 
with  any  good  result 

3.  When,  along  with  continued  suppuratio 
is  so  much  displacement  of  the  iipper  end  of  the  fem^ 
that  the  limb  cannot  be  brought  into  good  positii 
without   operation.      Here   excision   may  j 
double  purpose  of  removing  distortion  and  of  a 
ing  suppuration.     In  any  of  the  above  conditions  t 
appearance  of  enlargement  of  the  liver,  or  of  album 
in  the  urine,  showing  that  amyloid  disease  of  i 
viscera  has  set  in,  may  be  an  additional  ground  i 
excision,  for  if  the  operation  can  arrest  suppuratiMi,  J 
the  internal  organs  may  perfectly  recover.     When,  i 
however,   amyloid   disease  is   of   long  standing,  the  -1 
operation  will  not  only  be  useless,  but  attended  with.  I 
considerable  danger  to  life. 

Excision  is  now  performed  with  much  less  violenoa  1 
and  destruction  of  parts  than  was  formerly  thecase,  wh«a  J 
the  custom  was  to  strip  the  whole  upper  end  of  thii  1 
femur,  to  force  it  out  through  the  wound,  and  saw  acrow  J 
the  shaft  below  the  trochanters.  The  operation  vup-  J 
tually  consists  merely  in  removingtheheadof  thefemuTi.fl 
or  its  remains,  by  dividing  the  neck.  The  trochanter^ 
major,  in  all  but  exce]itional  cases,  is  preserred,  ani]  E 
the  attachment  of  its  muscles  and  the  surrounding  A 
soft  parts  are  as  little  as  possible  iiitei-fered  witL  J 

Operation. — An  incision  down  to  the  hack  Ot  ] 
the  joint    is   made  about  four  inches  in  length,  ao4| 
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:tendmg  from  the  base  of  the  trochanter  upwards 
in  tlie  couise  of  the  fibres  of  the  glutei.  The  wound 
is  retracted,  and  the  capsule,  if  still  present,  is  opened. 
The  linger  ib  then  passed  in  to  ascertain  the  con- 
dition of  the  bones  and  the  relation  of  the  neck  ;  a 
■OibII  saw,  guided  by  the  finger,  is  next  introduced ; 
the  neck  ia  sawn  tlirougli  where  it  appears  \a  be  sound, 
and  the  detaclied  portion  is  removed,  with  as  little 
'  '  ry  as  possible  to  the  Burrounding  parts,  bj  ei- 
^g  bono  forceps.  Should  it  be  clear  that  the 
uuit«r  ia  extensively  carious  it  must  be  removedj 
Init  tbia  step,  it  must  he  noted,  largely  interferes  with 
ihe  future  uaefulneas  of  the  limb.  The  floor  of  the 
acetabulum  must  be  carefully  examined,  and  any 
sequestra  removed,  and  should  there  be  perforation  and 
abscess  in  the  pelvis,  free  drainage  should  be  provided 
by  removing  the  necessary  amount  of  hone  with  a 
gouge.  Bone  should  not,  however,  be  gouged  away 
merely  because  it  is  carious.  After  the  operation  the 
limb  may  be  placed  either  on  an  outside  splint,  inter- 
mpted  opposite  the  wound ;  or  between  sand-bags 
with  a  weight  of  two  or  three  pounds  suspended  from 
the  foot  to  prevent  nniltie  retraction  and  shorteniog. 

Tbe  conditions  adverse  to  the  success  of  the 
operation  increase  so  rapidly  as  age  advances,  that 
excision  is  very  seldom  undertaken  in  patieuta 
above  the  ^e  of  twenty.  In  middle  life  it  ia  justly 
regarded  as  inadmissible. 

^Ampulalion. — Surgical  opinion  has  recently 
moved  in  the  direction  of  recommending  a  more 
frequent  resort  to  amputation,  or  a  moans  of  treating 
otherwise  lio|>eless  cases  of  hip  disease.  Experience 
has  shown  tliat  the  operation  is  less  fatal  tlian  was 
flupixised.  It  is  now  clearly  seen  tliat  when  the 
disease  lias  rea^lied  a  certain  stage,  it  is  generally 
futile  to  anticipate  repair,  either  from  continued  rest 
or  from  excision.     It  has  often  been  observed  that 
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children  sliow  very  great  rallying  powrer  when  ( 
source  of  exhauating  Bujipuration  is  removed,  and  it  14 
known  that  amyloid  degeneration,  unless  it  is 
atanding,  ia  no  bar  to  the  operation,  and  may  b 
jiletely  recovered  from.  Obviously,  however,  amputatioi 
must  be  performed  only  when  the  patient's  recove 
is  otherwise  hopeless.     The  operation  is  called  ior : 

li  When  hip  disease  is  complicated  with  esttensiwB 
disease  of  the  femur  attended  with  copious  and  J 
persistent  suppuration,  and  eapecialiy  if  amyloid  , 
degeneration  is  present. 

2.  When  excision  has  been  performed  but  has  i 
faUed  to  arrest  suppuration,  and  the  general  health  I 
is  giving  way.  Here  amputation  is  much  Bimplitied  ] 
by  the  previous  excision. 

3.  When  the  patient  is  steadily  losing  gronnd,  and  '\ 
it  is  believed  that  he   Las   not  strength   sufficient  to 
secure  repair  after  excision. 

4.  In   some  cases  of   free  suppuration  connectadjj 
with  advanced  disease  of  the  pelvis,  arapntiitioa  ma/^ 
be  advantageous,  either  by  securing  free  drainage  ntn 
otherwise   possible,  or  by   enabling  the  operator  ( ' 
remove  diseased  bone  that   could   not  otherwise  T 
reached.     Generally,   however,    extensive  disease 
*he  pelvis  contra-indicates  amputation. 

As  the  patient  is  already  in  an  exhausted  oond! 
tion,  it  is  of  the  first  importance  that  little  blood 
should  be  lost,  and   that  the  operation  should  occupy 
as   short   a  time  as  is  compatible   with   its   careful   I 
execution.      Hsaraorrhage  must  he   guarded    against,  J 
either  by   the  nse  of   Davy's  lever  or  of  an  efficient  I 
tourniquet.     The    method   by   transfixion    admits  o€^l 
being  rapidly  carried  out,  hut  the  resulting  stamp  irfj 
too  short  to  allow  of  the  adaptation  of  an  artificial  limK  X 
If,  however,  Fumeaux  Jordan's  admirable  method  iffl 
used  a  long  muscular  stump  is  provided,  and   tht^'l 
patient  wilJ,  on  recovery,  be  able  to  walk  well  on  atfj 
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artificial  limb.  Hence  the  choice  of  the  method  in 
every  ciiae  will  turn  on  the  condition  of  the  patient  If 
lie  IB  in  a  state  to  bear  a  somewhat  prolonged  operation, 
FumeauK  Jordan's  plan  shonld  certainly  be  selected ; 
but  if  he  is  BO  exhansted  that  it  is  necessary  to  com- 
plete the  amputation  with  as  little  loss  of  time  as  pos- 
sible, the  ti-anafixion  method  had  better  be  adopted. 

The  kaee. — This  is  not  only  the  largest  of  tha 
joints,  but  it  is  singularly  liable  to  diseasa  Some 
affections  met  with  here  are  very  rarely  seen  in  any 
other  joint ;  while  if  we  glance  at  the  various  diseases 
that  attack  the  joints,  it  is  the  knee  that  is,  in  almost 
every  instance,  most  prone  to  be  affected.  The  knee 
is,  after  the  hip,  the  joint  in  which  deformity  is 
most  likely  to  occur,  and  the  most  difficult  to  remedy , 
and  in  which  pain  and  muscular  startings  are  most 
frequent,  severe,  and  hard  to  relieve ;  in  which,  while 
suppuration  is  frequent^  it  is  the  moat  formidable  ;  in 
which  we  are  most  often  driven,  in  neglected  cases,  to 
perform  excision  or  amputation.  While,  on  the  other 
Band,  there  is  no  joint  in  which  appropiiate  treatment  is 
attended  with  more  satisfactory  i-esults.  It  is  therefore 
ftn  articulation  which  demands  special  consideration. 
■  The  features  of  strwirumg  disease  are  well  illustrated  in 
Uiis  joint.  The  affection  begins  either  as  a  low  form 
frf  synovitis,  often  at  first  circumscribed,  bub  subse- 
quently extending  to  the  whole  membiane ;  or  ub 
inflammation  of  the  cancellous  tissue  (in  youug 
BQbjecta  epiphysitis)  of  the  lower  end  of  the  femur 
or  upper  end  of  the  tibia.  When  diRease  be- 
gins as  synovitis,  the  knee  is  bent  at  an  angle 
of  about  140°,  and  though  it  can  be  flexed,  it 
cannot  be  fully  extended.  If  the  process  is  acute  the 
joint  may  be  distended  with  fluid,  so  that  fluctuation 
is  distinct^  Usually,  however,  swelling  is  inconsider 
able,  or  so  slight  that  it  can  be  detected  only  by  care- 
ful measurement,  and  \a  due  mainly  to  thickenin^^  t 
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the  synovial  membrane,  chiefly  apparent  by  the  BldS'l 
of  the  ligamentum  patellie. 

In  later  stages  the  membrane  undergoes  pulpy  dft«a 
generation(pft^249)followedhy  su])puratioii.  Theliga*! 
ments  become  softened,  and  gradually  elongated,  while, 
owing  to  reflex  contraction  of  the  hamstiing  musole^ 
a.  remarkable  distortion  is  produced.    Tliia  is  threefold^ 
the  bones  of  the  log  becoming  flexed,  displaced  back' 
wards  and  outwards,  and  rotated  outwards  so  that  the 
foot  is  everted.     Flexion  is  due  to  the  action  of  the 
hamstrings,  while  the  diaplacement  outwards  combined 
with  everaion  is  due  to  the  fact  that  the  powerful  biceps 
muscle  is  inserted  into  the  outer  and  froot  part  of  tha  J 
head  of  the  fibula,  and,  as  a  strong  fascia  covering  J 
the  tibialis  anticus,  into  the  crest  of  the  tibia,  so  that  J 
it  is  a  strong  external  rotator.      Lameness,  due  to  thttH 
position  of  the   limb,  or  to  tenderness  of  the  join^S 
is  present.     Pain,  and  abnormal  heat  of  the  surfac^S 
though  often  present,  are  so  frequently   absent,   or  S^l 
slightly   marked,    that    they    are   much    less    reliablal 
symptoms  than  flexion  and  pufly  enlargement  of  tho    | 

When  disease  begins  in  the  articular  end  either  I 
of  the  femur  or  the  tibia,  the  symptoms,  at  first  1 
very  slightly  marked,  are  local  pain,  tenderness  rai  I 
firm  pressure,  pufly  swelling  of  the  soft  i^i-ts,  lame-  I 
ness,  and  inability  of  the  patient  to  completely  exteiul  J 
the  limb.  It  is  in  this  form  of  disease  that  Btaiiaogft  J 
of  the  limb,  due  to  reflex  muscnlar  contraction,  maka  I 
their  appearance  e^rly,  and  often  gradually  increase  is,  I 
severity.  As  the  disease  advances  the  joint  itself  ba-  I 
comes  involved,  sometimes  by  direct  extension  ttf  J 
inflammation  leading  to  chronic  synovitis ;  but  fre-  | 
quently  by  the  entrance  of  pus  into  the  cavity  of  tlw  J 
joint  through  a  perforation  of  the  articular  cartilage/  I 
when  this  opening  is  small  and  indirect,  the  symptoms  I 
are  at  first  not  very  marked,  but  when  matter  in  aorJ 


I  Disease  of  Knee  Jojivt.  299 

conaiderabie  quantity  bursts  directly  into  thB  joint, 
violent  ajid  destructive  inflammation  is  at  once  pro- 
duced, attended  with  rapid  diatenaion  of  the  synovial 
cavity  with  pua,  severe  pain,  high  temperature,  and 
constitutional  disturbance. 

Treatment. — AX  tlie  earliest  moment  at  which 
disease  can  be  detected  the  patient  must  be  for- 
bidden to  pnt  his  foot  to  the  gi-ound,  and  the  joint 
must  be  placed  at  absolute  rest  in  splints,  of  which 
the  best  form,  made  of  carefully  moulded  leather,  is 
shown  in  Fig,  51.  These  should  extend  from  the 
Upper  third  of  the  thigh,  nearly  to  the  ankle,  so  that 
the  whole  limb  is  (ixed.  They  must  be  worn  con- 
stantly, day  and  night,  and  be  removed  only  twice  or 
three  timea  a  week  for  attention  to  the  skin,  and  must 
be  immediately  reapplied.  Thus  treated,  in  the  great 
majority  of  cases  incipient  disease  will  steadily  recede, 
and  in  the  course  of  from  three  to  six  or  nine  months 
complete  recovery  with  unimpaired  movement  will  take 
place.  A  modification  of  this  plan,  when  swelling  and 
heat  have  subsided,  is  to  employ  Thomas's  knee  splint, 
so  that  the  patient  is  allowed  exercise  without  throw- 
ing weight  on  the  affected  joint.  If,  however,  under 
this  method,  any  return  of  symptoms  is  observed,  the 
leather  splints  imd  the  Lerizontal  position  ought  to 
be  at  once  resumed-  In  coses  in  which  the  joint 
has  become  flexed,  no  forcible  attempt,  either  by  I 
manipulation  or  instruments,  should  be  made  to  I 
straighten  it,  but  the  splints  should  be  moulded  to  its  I 
present  position.  Wibh  rest,  and  the  subsidence  of  \ 
muscular  spasm,  it  will,  in  the  course  of  a  few 
weeks,  often  within  a  month,  spontaneously  subside 
into  B  posture  of  extension.  In  cases  of  any  standing 
this  process  is  very  gradual,  and  it  is  necessary 
to  follow  it  up  by  adapting  splints  whose  shape  must 
be  altered  to  keep  pace  with  the  improved  position  of 
the  limb.     The  improvement  produced  by  rest  maj    . 
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imall  blistera,  or  t 
application  oE  oleate  of  mercury,  or  of  gentle  preasurefl 
by  means  of  Martin's  elastic  bandage.  Triction  and  1 
douching  with  salt  water,  etc.,  means  which  parents  are  I 
often  so  anxious  to  employ,  are  usually  harmful,  as  they  1 
involve  disturbance  of  the  joint.  Night  BCi-eams  are  A 
best  relieved  by  the  use  of  the  actual  cautery,  lightly  I 
applied,  and  repeated,  if  necessary,  in  three  or  fotir  1 
days ;  and  by  combining,  with  the  splinte,  the  use  o£l 
the  weight  and  pulley.  In  thia  case  the  limb  murtl 
be  raised  and  supported  in  such  a  position  that  the! 
tibia  is  horizontal,  and  that  extension  acta  in  tba^ 
long  axis  of  the  leg.  When  disease  involves  the  enda.  ] 
of  the  bones,  the  treatment  just  described  must  be  ' 
carried  out.  In  these  instances,  however,  it  is  of  the 
highest  importance  to  prevent  the  extension  of  i 
chief  to  the  joint  itself.  Best  must  be  scrupulously 
lUEuntained.  Should  matter  be  detected,  it  must  he 
at  once  evacuated ;  and  even  though  no  fluctuation  1 
can  be  felt,  if  local  pain,  tenderness  on  pressure,  and! 
puffy  swelling  and  redness  of  the  surface  are  present,.! 
the  existence  of  pus  must  be  suspected,  and  an  i&>  I 
cision  through  the  periosteum  should  be  made,  and  the  I 
bone  should  be  explored  by  puncture  with  a  fine  drill,  ' 
and  if  any  matter  is  found,  a  free  opening  should  be 
made,  so  that  the  chance  of  the.  escape  of  matter  into  | 
the  joint  may  be  provided  against. 

,    Acute  nrt/uritU  o/ififanta  (page  239)  is  common  ia 
the  knee.     The  joint  becomes  painful,  restricted  in  ita 
movements,  and  tender  to  the  touch  ;  and  pus,  rapidly 
formed  in  large  quantity,  distends  the  joints  and  hooi 
becomes  extravasated  into  the  surrounding  tossiies.    I 
incisions  are  made,  and  free  drainage  is  provided,  B 
soon  as  matter  forms,  and  a  posterior  splint  is  applied,  J 
complete  recovery,  with  free  movement,  may  often  bft  I 
secured.      But  in  neglected   cases  the   ligamente   and  I 
ends  of  the  bones  are  rapidly  destroyed;  and,  if  t' 
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patient  recovers,  the  joint  remains  more  or  leas  loose, 
flail-like,  and  distorted,  and  tlie  timb  is  arrested  in  it« 
growth  and  useless. 

In  any  form  of  blood  poisoning  (page  226)  attacking 
the  knee,  the  joint  must,  if  the  patient's  condition 
allows,  be  at  once  placed  at  rest  on  a  splint,  in  the 
best  available  position,  and  covered  with  warra  lead 
and  opiam  lotion ;  or,  if  pain  is  severe,  with  a  liniment 
of  opium  and  belladonna.  If  the  joint  becomes  dis- 
tended it  should  be  emptied  with  a  fine  aspirator 
needle.  If  the  fluid  is  pnrulent,  and  soon  reEorms, 
antiseptic  incision  and  drainage  wUl  be  called  for.  In 
many  cases  in  which  tlie  patient's  general  condition 
is  grave,  and  in  which  other  lesions  are  present,  if 
the  joint  is  in  a  quiescent  state  and  not  much  dis- 
tended, it  is  best  to  postpone  active  interference,  and 
merely  to  secure  rest. 

Osteo-art/iritis,  of  frequent  occurrence  in  persons 
over  fifty,  and  sometimes  found  in  much  younger  sub- 
jects, comes  on  with  stiffness  and  pain  (especially 
marked  after  rest),  weakness,  and  creaking,  grating,  or 
crackingon  movement  Swelling  due  to  effusion,  though 
it  may  be  considerable,  and  even  amount  to  hydrops 
articuli,  is  usually  only  slight.  "  Lipping,"  due  to  the 
heaping  up  of  new  bone  along  the  articular  margins,  can 
often  be  felt ;  and  in  advanced  cases  the  patella  and  the 
articidar  ends  of  the  bones  become  enlarged  and  altered 
in  shape  ;  while  in  some  instances  masses  of  cartilage, 
developed  in  the  synovial  fringes,  and  subsequently 
becoming  detached,  fonn  "  loose  bodies  "  in  the  cavity 
of  the  joint ;  pain  is  often  sever*,  and  the  patient 
becomes  crippled  by  lameness.  The  disease  generally 
attacks  other  joints,  especially  the  opposite  knee.  For 
treatment  aee  page  278. 

SyjAi/itio  diaeaae  (page  224),  in  the  form  either  of 
synovitis  with  effusion,  or  of  gummatous  infiltration  and 
Uiickening  of  the  subsynovial  tissue,  often 
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with  periostitis  of  the  ends  of  one  of  the  booes,  is  met 
■with  more  often  in  this  than  in  any  otter  articulation. 
•  IHsplacement  of  the  Bemilunar  cartilages  (internal 
derangement,  or  subluxatioo  of  the  knee  joint)  is  de- 
scribed at  page  356,  and  the  subject  of  "loose  bodies  "  J 
is  ti'eated  of  at  page  250.  I 

Ankle. — Strumous  disease  of  this  joint  usually  I 
takes  the  form  of  an  insidious  chronic  synovitis,  4 
though  it  may  arise  from  extension  of  inQammation  I 
from  the  lower  epiphysis  of  the  tibia,  or  from  one  of  j 
the  tarsal  bones.  The  symptoms  are  lameneiis,  enr  I 
largement  of  the  joint,  wasting  of  the  musclee  of  ths' J 
calf,  and,  though  these  are  often  absent,  pain  and  heat  I 
of  the  surface,  aad  restricted  movement.  Swellings  1 
which  is  frequently  in  children  the  most  reliablefBotura,.  I 
occurs  as  puify  enlargement  by  the  sides  of  the  tendo  1 
Achillis,  so  that  the  joint  has  an  appearance  of  1 
increased  width  when  viewed  from  behind  ;  but  it  caa  I 
also  be  seen  around  the  malleoli,  and  in  front,  beneath.  I 
the  extensor  tendons.  It  is  often  difficult  alike  in  I 
early  and  advanced  cases,  and  even  when  suppuration  | 
has  occurred  and  has  led  to  the  forinatiou  of  sinusee,  1 
to  decide  whether  disease  is  situated  in  the  ankle  joinb  J 
or  is  confined  to  the  astragalus  or  the  os  calcis.  In.  fl 
early  cases  this  is  not  very  material,  as  treatment  bf  I 
complete  rest  is  essential  in  both  instances ;  but  ia  I 
advanced  disease  the  differential  diagnosis  is  highly  1 
important  T  have  more  than  once  known  Syme'8  \ 
amputation  performed  for  what  was  believed  to  be  i 
destructive  disease  of  the  ankle  joint,  but  which  i 
proved  to  be  caries  of  the  tarsus  that  might  have  I 
been  dealt  with  without  amputation,  while  the  joint  j 
itself  was  perfectly  healthy.  The  foot  should  never  bo  I 
removed  until  the  surgeon  ha.%  convinced  himself  that  | 
a  probe  passed  into  any  sinuses  that  exist  really  entera  I 
the  joint.  In  strumous  disease  of  the  ankle  the  joint  I 
must  be  at  once  enclosed  in  lateral   leather  spUntaJ 
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(Fig.  S4;   pa^  24S),  and  ths  patient  must  bear  no 
Teight  upon  the  lirab.    Any  matter  that  forms  must  be 
at  once  antiseptically  evacuated     There  are  very  few 
cases  indeed  inwhich  this  treatment,  combined  with  cod- 
I  liver  oil,  iron,  and  good  air,  will  not  lead  to  recovery, 
I  usually  with  i-estoration  of  the  movements  of  the  joint 
I   O«fao-or{/trtiis  presents  no  features  calling  for  detailed 
I  deficription.     The  disease  ia  usually  not   confined   to 
the  joint,  but  involves,  at  the  same  time,  the  adjacent 
tarsal  articulationa,  and  is  often,  associated  with  a  very 
troublesome  form  of  flat  foot,  resulting  from  relaxation 
I    of  the  plantar  ligaments,  a  condition  which,  along  with 
I    Btifiiiess  of  the  ankle  joint  itself,  greatly  cripples   the 
patient.     The  local  ^eatment  cottEitita  in  protection 
I    against  cold  and  damp,  and  the  use  of  the  hot  douche 
I  f>r  steum  bath,  moderate  exercise,  and  some  support 
L  for  .the   plantar   arch.      When,    however,   the  joint 
I  ia  swollen  and  tender  no  meabanicai  support  can  be 
borne,  and  the  patient  should  be  provided  with  boots 
of  very  soft  leather  or  cloth,   with    low  heels   and 
wide  soles,  while  warmth  and  hot  douching  ai'e 
severed  with,  and  the  rules  stated  on  page  278  are  c 
fully  followed.    The  antle  and  the  neighbouring  tarsal 
joints,  together  with  the  fibrous  structures  of  the  sole, 
including  all  the  ligaments,  ore  not  rarely  the  seat  of 
urethral  urethritis  (page  229)  of  an  acute  and  severe 
type.    In  cases  of  rapidly  increasing  flat  foot  in  young 
adults,  the  presence  of  gouorrhcea  must  not  be  over- 
looked.    Tlie  affection  often  assumes  a  severe  form, 
and  the   arch   is  completely  lost.      It  is  neces.'iary  to 
keep  the  patient  for  a  time  completely  ofl"  his  feet 
while  the   ti'eatment  indicated  on   page  231  is  being 
followed.      And  for  some  months  tiio   patient  should 
rest  his  feet  as  much   as   p<»isible,  and  should  weat 
eitlier  the  surgical  sole,  or  some  eipiivalcnt  support. 


V."    INJURIES  AND  DISE ASKS  OF  MUSCLES^ 
TENDONS,  FASCIA,  AND  EURS^. 

WiuiAH  J.  Walbuajl 
Muscles. 

Woonds  of  uiuscles,  like  tlioEe  of  other  soft 
tissues,  may  be  incised,  lacei-ated,  punctured,  or 
tused,  and  call  for  but  few  reniarka.  When  a  muBcle 
is  divided  transversely  to  its  fibres,  the  cut  ends 
tract,  causing  the  wound  to  gape.  They  should,  there- 
fore, be  approximated  an  much  as  possible,  by  placing 
the  part  in  euch  a  position  as  to  relax  tlie  muscle,  and 
sutured  with  animal  ligature,  as  catgut  or  kangaroo 
tail  tendon,  the  wound  closed,  and  the  parts  placed  at 
absolute  rest.  When  the  wound  is  deep,  or  longi- 
tudinal to  the  fibres,  a  drainage  tube  had  better  he  ia- 
aerted,  as  the  discharge  is  likely  to  be  pent  up  by  the 
bulging  of  the  fleshy  belly  of  the  muscle.  Should 
the  muscle  have  lost  its  contractility,  and  appear  so 
lacerated  or  contused  that  it  must  obviously  die,  the 
injured  portion  may  be  cut  away.  Wounded  musclft. 
generally  unites  by  fibrous  tissue,  hut  the  formatioiii 
of  new  muscle  fi.bre3  has  in  a  few  rare  instances  bees 
observed. 

Bnplurc. — Subcutaneous  rupture  of  a  mnscle 
may  be  caused  by  a  sudden  or  violent  involuntary 
action,  as  in  trying  to  save  a  fall,  or  during  vomiting 
or  an  attack  of  tetanus  or  delirium.  The  muscles,  peiv- 
haps,  most  frequently  ruptured  in  this -way  are  the 
pectoralis  major,  deltoid,  rectus  femoris  and  abdomi' 
nis,  gastrocnemius,  adductors  of  the  thigh,  Hnd  ex- 
tensor brevia  of  t!ie  foot.  The  rupture  may  be  com- 
pleUi  or  partiiJ,  and  may  occur  tlirough  the  rausculaTi 
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tissue  itself,  or   at   the   insertion  of  the   muscle  into    ' 
either  its  tendon  or  the  bone.      Union  generally  takes 
place   by  fibrous  tissue,    but    sometimes  aujipuration 
occurs,  and  an  abscess  results. 

Symplome. — The  i-upture  is  attended  by  local 
pain,  perhaps  by  a  sensation  of  tearing  or  snapping. 
When  a  few  fibres  only  are  torn,  the  injury  may  escape 
notice,  though  it  may  be  followed  for  many  months  by 
pain  and  stiffness,  which  may  be  attributed  to  rheuma- 
tism. In  complete  rupture  the  function  of  the  part  is 
lost  The  ruptured  ends  retract,  causing  a  bard 
Bwellizig  above  and  below  the  rent,  which  can  of 
be  felt  as  a,  gap ;  ov  blood  may  be  extravasated  be- 
tween the  ruptured  ends,  giving  rise  to  a  fluctuating 
swelling,  and  subsequently,  as  it  makes  its  way  to- 
wards the  surface,  to  ecchymosis  and  discoloration  of 
the  skin. 

Treatment. —  The  ends  of  the  ruptured  muscle 
should  be  approximated  by  carefully  applied  bandages 
or  splints,  whilst  evaporating  lotions  or  an  ice  bag 
should  bo  used  to  control  blood  extravasation  and 
prevent  inflammation.  Should  a  blood  tumour  form,  it 
should  not  be  opened,  as  the  blood  will  in  time  be  pro- 
bably absorbed.  I^  however,  suppuration  occurs,  an 
early  exit  should  be  given  to  tjie  pus. 

Inflammation  and  abscess.—  Inflammation 
of  muscle,  or  myositis,  may  follow  an  injui'y  such  as  a 
strain  or  rupture  of  a  few  fibres;  or  it  may  spread  to 
the  muscle  from  the  tissues  around.  It  may  also  occar 
idiopathically,  and  is  then  generally  spoken  of  as  rheu- 
matic ;  and  it  is  of  fi'equent  occurrence  in  septicemia 
and  pyiemia,  when  it  usually  quickly  ends  in  suppura- 
tioa 

The  chief  gymptomt  are  pain  increased  on  move- 
ment, swelling,  and,  when  the  afl'ected  muscle  is  auper- 
ticial,  heat  and  redness.  Except  when  the  result  of 
l)yu3mia,  it  usually  terminates  in  resolution.     Should, 
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an  abseesa  form,  rigors  followed  by  fluctuation,  and 
later  pointing,  or  signs  of  deep  suppuration,  will  be 
■present; 

TLe  fruatment  indicated  is  rest,  soothing  applica- 
tions, belladonna  or  opiate  liniments,  and,  wtere  pua 
haa  formed,  an  early  incision. 

Hypertrophy,  or  simple  increase  in  size,  may 
occur  both  in  the  voluntary  and  involuntary  mnsclea. 
Familiar  examples  of  the  former  are  seen  in  the 
muBclesof  the  limbs  of  athletes;  of  the  latter,  in  the 
bladder  and  intestines,  as  the  result  of  obstruction  to 
the  passage  of  urine  and  fteoes. 

Atrophy  nnd.  deg'CDeratioD. — The  chief  de- 
generative changes  in  muscle  are  ;  (1)  simple  atrophy; 
and  (2)  granular,  (3)  fatty,  and  (4)  waxy  or  vitreouH 
degeneration.  In  simple  atrophy  the  muscular  fibres 
merely  waste  and  get  smaller,  but  do  not  lose  their 
Btriation,  and  are  Capable  of  being  completely  re- 
stored ;  whilst  in  the  other  forms  the  fibres  undergo 
distinct  pathological  changes,  anil  their  function  ia  en- 
tirely and  pei-manently  lost.  Simple  atrophy  may 
occur  from  a  Variety  of  causes.  In  surgical  practice 
it  is,  perhaps,  most  frequently  met  with  as  a  conae- 
quence  of  the  disuse  of  a  part,  aa  for  example  from 
chronic  joint  diseoae.  The  granular,  fatty,  and  waxy 
degenerations  occur  as  the  result  of  acute  febrile 
disease,  lead  poisoning,  scrivener's  palsy,  disease  of  thfi 
nerve  centres,  etc  Though  sometimes  occurring  alone^ 
they  are  often  intermixed.  They  may  all  be  present^ 
as  well  aa  simple  atrophy,  in  the  foUotFing  disease^ 
of  which  a  ahott  account  Is  given. 

ProgTesKirc  mnsciilBr  atrophy  is  a  disease  of 
adidt  life,  and  consists,  aa  the  name  implies,  of  a  slow 
and  nearly  always  progressive  atrophy  of  the  voluntary 
muscles,  and  consequent  increasing  weakness  anS 
paralysis. 

The  coMge  of  the  disease  is  often  obscure.     It  ha»L 
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'  been  attributed  to  excessive  exercise,  exposure  to  cold 
vet,  to  syphilis,  fevers,  lead  poisoning,  and  injuiy 
.  of  the  spina  It  is  often  hereditary,  and  is  more  com- 
on  in  the  male  sex,  and  in  the  middleperiod  oflife. 
Pathology. — Although  it  is  still  tLought  by  soma 
to  be  essentially  a  primary  disease  of  the  muscles, 
it  is  now  generally  held  that  the  wasting  of  the 
muscles  is  secondary  to  disease  of  the  multipolar  nerve 
cells  in  the  anterior  comua  of  the  spinal  cord.  These 
cells,  amongat  other  pathological  changes  in  the  grey 
and  white  aubatonce  of  the  cord,  have  been  found 
atrophied  and  degenerated  ;  but  whether  such  changes 
should  be  regarded  as  inflammatory  or  degenerative  is 
still  undetermined.  The  muaclea  appear  paler  than 
natural,  and  in  various  stages  of  atrophy.  They  are 
Bald  by  Charcot  to  undergo  simple  atrophy  only  ;  but 
other  observers  have  noticed,  in  addition,  granular, 
fatty,  and  vitreous  degenerations. 

Syviptomg. — The  short  muacles  of  the  thumb  and 

t  little  finger,  especially  those  of  the  right  side,  are 
generally  lirst  affected ;  then  the  interoasei,  giving  to  the 
jbandai^aracteriatic  claw-lilce appearance  (theTnain  en 
griffe).  Thence  the  atrophy  spreada  up  the  arm  to  the 
muscles  of  the  trunk,  or  missing  those  of  the  fore-arm 
falls  upon  the  deltoid,  or  attacks  the  muNcles  of  the 
opposite  hand.     In  rare  instances  the  atrophy  starts 

kin  some  of  the  muscles  of  the  trunk,  and  very  excep- 
jtionally  in  those  of  the  lower  extremity,  but  it  is  es- 
iieedingly  uncommon  for  it  to  spread  to  them.  Previous 
to  the  atrophy,  pain  and  crampa  or  fibrillar  tremors  in 
the  muscles  are  commonly  noticed. ,  Ik  the  later  stages 
the  limbs  become  variously  deformed  from  unequal 
wasting  of  the  muscles,  and  the  unbalanced  action 
of  their  antagonists.  The  muscles  respond  both  to  the 
l^'foradic  and  continuous  current,  but  more  and  more 
jebly  aa  the  disease  advances,  till  in  the  later  stagea 
le  to  do  so  altogether.    The  reflexes,  which,  tna.-j 
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at  first  bo  increased,  steadily  diminish,  but  are  never 
quite  lost  till  the  muscle  is  entirely  destroyed.  The 
aenaibility  of  the  skin  ia  never  affected,  neither  does  it 
wndergo  atrophic  changes  ;  the  bladder,  the  rectum,  and 
the  sexual  functions  are  not  interfered  with.  The 
patient  usually  dies  from  sonie  bronchial  trouble,  oon- 
sequeut  upon  the  weakuess  of  the  respiratory  muacles. 

Treatment — ITiere  is  no  known  remedy  for  tha 
disease,  but  phosphorus,  arsenic,  and  God-liver  oil  may  be 
given  internally,  whilst  blisters  te  the  spine,  galvanism, 
and  the  hot  baths  of  Aix-la^Cliapelle  should  be  tried. 

Pseado-hjipertropbtc  parHlfSfs  is  a  disease  of 
early  life,  and  consists  essentially  in  a  great  increase 
of  the  interfibrillar  connective  tissue  and  fat,  attended 
with  simple  atrophy  of  the  muscle  fibres.  It  is  charac- 
terised by  muscular  wasting  and  increasing  para- 
lysis, and  in  typical  cases  by  apparent  hypertrophy  of 
tlie  muscles  of  the  calves  and  gluteal  regions. 

The  cause  of  the  disease  is  obscure.  In  many  oasea 
it  ia  undoubtedly  hereditary,  and  occurs  in  several  mem- 
bers of  the  same  family.  It  is  much  more  common  ia 
boys  than  in  girls,  and  when  inherited  descends  throu^ 
the  female  line. 

Pathology. — Whether  the  diBease  should  be  regarded 
as  one  essentially  of  the  rauscles,  or  the  condition  of 
the  muscles  as  secondary  to  a  lesion  of  the  spinal  cord, 
ia  still  a  diapnted  point,  as  opportunities  for  examining 
the  cord  have  been  few.  The  muscles  in  the  early 
stages  shew  a  great  increase  of  the  interstitial  connec- 
tive tissue  and  infiltration  with  fat,  whilst  in  the  later 
stages  the  fibres  are  found  to  have  undergone  atrophy, 
and  to  be  more  or  less  completely  replaced  by  fat 
The  muscles  first  affected  are  usually  those  of  the  lower  : 
extremity,  especially  of  the  calf  and  buttock.     Latef 

'  s  voluntary  n       ' 


the  hypertrophic  clianges  in  these  are  seldor 


10  marked. 


— llie    onset  of    the    disease    is  ver^— 
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gradual.     The  child  is  unsteady  00  its  feet,  etumblea    '  I 

in  walking,  and  readily  fails.  Later,  as  the  extensor  I 
muscles  of  the  knees  and  extensors  and  flexors  of  the 
hipa  become  more  affected,  equiiibrium  in  the  upright 
position  is  maintained  with  difliculty.  He  stands 
with  his  feet  far  apart,  bo  as  to  widen  Lis  base  of 
support,  his  heels  frequently  drawn  up  from  tlie  ground 
by  the  contraction  of  the  muscles  of  the  calves,  and  his 
shoulders  carried  backwards,  and  the  lower  part  of  the 
Spine  in  consequence  thrown  into  a  State  of  lordosis. 
The  lordosis   disappears   on   sitting,    and   apparently 

depends  on  the  tilting  forwards  of  the  pelvis,  due  to  the  J 

w^kness  of  the  hamstring  muscles.     In  walking,  the  ] 

body  is  swayed  from  side  to  side  in  order  to  bring  the  ] 

centre  of  gravity  at  each  step  well  over  the  leg  that  is  I 

on  the  ground.    Hising  from  the  recumbent  position  is  I 

difficult     He  first  turns  on  his  face,  then  gets  on  his  1 

hands  and  knees,  and  then,  extending  his  knees,  phices  1 

liis  hands  on  them,  and  then  higher  and  higher  up  the  J 

'thighs,  pushing  his  body  up  by  these  means ;  "  climbing  I 

the  thighs,"  as  it  has  been  called.     If  the  child  is  seen  I 

during  the  hypertrophic  stage,  the  muscles  of  the  cal^  I 

and  jirobably  those  of  the  buttock  and  loin,  are  found  1 
enlarged.     The  enlarged  muscles  feel  firm  and  hard, 
but  on  testing  them  with  the  faradic   current   their 

motor  power  is  found  diminished  ;    and  if  a  small  I 

piece  of  muscle  is  removed  by  Leech's  trocar  it  will  I 

show  the  characteristic  pathological  changes.     In  rare  | 

instajices  the  pseudo-hyportrophic  change  has  been  ob-  I 

served  in  all  the  muscles ;  but,  as  a  rule,  it  is  limit«d  I 

to  those  mentioned,  the  other  muscles,  especially  the  I 

lower  portion  of  the  pectoralia  major  and  latissimus  J 

dorsi,  appearing  wasted.     The  patellar  reflex  is  at  first  I 

diminished,  and  is  later  absent.      The  intellect  is  often  I 

weak,  but  at  other  times  nnafiected.      The  disease  is  I 

Tery  chronic  in  its  course,  and  is  attended  in  its  later  1 
j(tagee   by  conti-aotiou  and  difitortuwi.     foa  '^A!«sa:&&.J 
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uauallj  die   of  exhaustion  or   from   the  reepiratory  I 
musdea  bepoming  affected. 

TVeaimemt — SUampooing  and  faradisation  In  tlia  1 
earlier  stages  may  be  useful ;  in  tlie  later  stages  I 
nothing  has  been  of  any  avail. 

Ofisificntiou  of  muscle  may  occur  as  tl 
suit  of  chronic  irritation  or  inflammation.    The  OEseoaa    , 
material,  which  La^  the  structure  of  normal  bone,  ts  d 
deposited  in  the  proliferating  connective  tissue  between  I 
the  muscle  fibres,  causing  the  latter  to  atrophy.     £x->  \ 
amples  of  ossitication  are  occasionally  met  with  is 
addactor  muscles  in  persons  who  ride  a  gi'eat  deal    , 
(rider's   bonti),  and   it  was  formerly  not  uncommoa 
in  the   deltoid  muscle  of  soldiers,  as   the  result  o£ 
shouldering  arms  (the  drill  bone).     I  have  seen  it  ia 
the  rectus  in  cases  of  Charcot's  disease  of  the  hip ; 
and  Abernethy  relates  the  cuse  of  a  boy  in  whom  bone    , 
-was  constantly  developed  lu  the  mus^lea  after  a  blov 
or  other  injury.      Specimens    of   ossification   of  the   , 
muscles  of  the  back,  and  of  the  vastus  internus,  are  to    i 
be  found  in  various  museums.     Blisters,  with  the  ii 
temal  use  of  mercury  or  iodide  of  potassium,  appear  to 
have  given  relief  in  some  instances.  I 

Tumonrs. — Primary  tomoura  in  muscle  are  rare ; 
but  fatty,  fibrous,  myxomatous,  and  more  rarely  enchon- 
dromatous  and  sarcomatous  growths  have  all  been  met 
with.  Blood  and  hydatid  cysts  are  of  more  frequent 
occurrence,  and  syphilitic  gummata  are  particulartj 
commoD.  Secondary  growths  are  more  often  met  with, 
the  muscles,  in  common  with  the  other  tissues,  being 
not  infrequently  affected  in  the  general  dissemination 
of  carcinomatous  and  sarcomutoua  growths.  Muscle 
may,  of  course,  also  be  involved  in  the  ontensioo  of  ' 
epitheliomata  from  the  skin  or  mucous  membrane,  and 
in  sarcomata  growing  from  the  periosteum  or  bone. 
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TENDONa, 

ITonnds. — TLe  tendons  perhaps  moat  frequently 
'■wounded  are  those  of  the  flexors  aud  extensors  of  tlie 
They  should  be  carefully  united  by  animal 
sutures,  kangaroo  tail  tendon  being  one  of  the  best, 
and  the  parts  placed  at  rest  in  Euch  a  position  as  to 
approximate  the  divided  ends.  When  the  injury  bae 
been  overlooked,  or  union  fails,  the  divided  ende, 
which  are  often  widely  aeparated  by  muscular  con- 
traction, become  adherent  to  the  sheath  and  surround- 
ing tissues,  aud  the  function  of  the  muscle  is  impaired 
or  lost.  "When  the  patient  is  young,  and  the  local 
and  general  conditions  are  favourable  for  operation, 
an  incision  should  be  made  over  the  cicatrix  of  the 
former  wound,  the  ends  of  the  divided  tendon  searched 
for,  freed  from  adhesions,  refreshed  by  Ghaving  off  the 
last  half  inch  of  each  obliquely  in  opposite  directions 
to  bring  them  together  splice-wise,  and  sutured 
I  a  recent  wound.  These  operations,  though 
^en  disappointing,  are  sometimes  attended  with  very 
brilliant  results,  as  in  a  case  recently  under  the  care 
of  my  colleague,  Mr.  Willett,  where,  after  suture  of 
both  the  flexor  subliniis  and  profundus  tendons  in  the 
palm,  k  perfectly  movable  finger  was  obtained. 
Where,  however,  the  patient  is  old,  or  of  a  broken- 
down  constitution,  or  where  there  is  evidence  of 
extensive  destruction  or  of  adhesion  of  the  tendon, 
little  can  be  ex]}ected  fi-om  suture,  and  in  the  cose  of 
stiff  finger  amputation  is  then  attended  with  less  risk, 
"Where  a  considerable  portion  of  tendon  has  been 
lost,  attempts  have  recently  been  made  by  Herr  Glluck 
to  I'estoi-e  the  lost  part  by  uniting  the  divided  ends 
with  a  leash  of  catgut,  on  the  supposition  that  this  will 
become  organised.     He  claims  successful  results. 

Ruplnre. — Subcutaneous  rupture  of  tendons  may 
occui'  during  some  sudden  or  involuntary  action  of  tha 
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muscles,  and  18  not  an  uncommon  accident  in 
beyond  the  middle  period  of  life.  It  is  moat  frequent 
in.  the  plantaris,  and  tendo  Achillia,  and  long  tendon 
of  the  bicejjs.  The  nipture  is  often  attended  with  an 
audible  snap,  and  with  a  sensation  to  the  patient  of 
having  been  struck,  followed,  in  the  ease  of  the 
plantaris  or  Achilles  tendon,  by  lameness  or  inability 
to  walk,  and  some  local  bruising  and  estravasation. 
After  rupture  of  the  long  tendon  of  t!ie  biceps  tha 
short  head  contracts  into  a  hard  lump  on  putting  tha 
muscle  into  action,  whilst  a  deficiency  is  felt  in  the 
situation  of  the  long  head.  Rupture  of  the  inner 
head  is  said  generally  to  follow. 

JVetrfmeni.— The  parts  should  be  placed  at  rest  in 
such  a  position  as  to  appi'oximate  the  ruptured  ends  as 
much  as  possible.  In  the  case  of  the  plantaris  or 
tendo  Achillis,  the  foot  should  be  fixed  in  full  exten- 
sion in  plaster  of  Paris,  and  the  leg  flexed  upon  the 
thigh  for  a  few  days  to  relax  the  calf  muscles. 
The  treatment  of  ruptured  biceps  has  not  hitherto 
been  very  successful.  In  an  otherwise  healthy  subject 
an  attempt  might  ho  made  to  unite  it  by  suture  should 
it  appear  possible  to  reach  the  ruptured  tendon 
without  opening  the  shoulder  joint. 

The  metlioil  of  union  of  a  temlon  when  ruptured 
subcutaneously  is  similar  to  that  which  occura  aftw 
tenotomy.  A  small  cell  exudation  is  formed  betwean. 
the  divided  ends,  and  is  converted  into  flbi-ous  tissu^ 
which  ultimately  cannot  be  distinguished  from  the  rest 
of  the  tendon. 

Dislocation  of  a  tendon  from  its  sheath  or 
groove,  popularly  known  as  a  rick,  is  not  an  uncommon, 
accident,  though  one  often  overlooked.  It  is  most 
liable  to  occur  to  the  tibialis  posticus  and  the  peronei 
where  they  pass  behind  the  ankle,  the  long  tendon  of 
the  biceps  as  it  lie«  in  the  bicipital  groove,  the  tendons 
the  fore-arm,  and  the  small  muscles  of  the  back  an4 
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erf  tbeneok  It  is  uaually  due  to  a  siidden  twist  or  a, 
Btr»in,  and  is  attended  bj-  pain  and  partial  or  complete 
loss  of  voluntary  movement  of  tte  affected  muscle, 
and  consequently  by  lameness,  or  stiffness  of  tlie  back 
or  neck,  etc.,  according  to  its  situation.  On  examina- 
tion, the  displaced  tendon  may  often  be  felt,  but  is 
liable  to  become  obscured  by  swelling  and  ecchymosia, 
TreatmenL — A  dislocated  tendon,  though  readily 
reduced  by  m&nipulation,  is  difficult  to  keep  in  place. 
A  pad  and  b&ndage  should  be  applied,  and  the  part  in 
the  case  of  the  ankle  or  wriat  placed  in  a  well-fitting 
plaster  of  Paris  splint.  To  retain  the  tibialis  posticus 
peronei  in  their  place,  an  anklet  with  a  properly 
■anged  pad  must  subsequently  be  worn,  and  it  may 
jn.  be  necessary  to  divide  the  tendon,  or  to  pass  a 
tenotome  into  the  sheath  for  the  purpose  of  fixing  the 
tendon  to  the  slieath  by  infiammatory  adhesion. 

Teno-synovitls,  or  inflammation  of  sheaths  of 
tendons,  is  most  frequently  met  with  in  the  subacute 
form  and  in  the  extensors  of  the  thumb  and  wrist,  but 
it  may  occur  in  the  tendons  about  the  ankte,  in  the 
long  tendon  o£  the  biceps,  etc.  It  is  usually  the  result 
of  excessive  exertion,  and  is  attended  by  a  localised 
swelling  over  the  affected  tendons,  which  is  painful  on 
pressure  and  movement,  and  gives  when  grasped 
during  action  of  the  part  a  characteristic  creaking  or 
crepitation.  The  inflammation  is  at  times  more  acute, 
and  may  terminate  in  suppuration  ;  or  if  neglected  may 
become  chronic,  and  last  for  many  weeks  or  months, 

TrealmerU. — -The  part  should  be  placed  at  rest  on  a 
splint,  or  a  plaster  of  Paris  or  a  Martin's  bandage  may 
bo  applied.  When  more  acute  a  few  leeches  or  hot 
fomentations,  or  if  preferred  an  ico  bag  or  cold  lotions, 
may  be  necessary.  If  pus  forms,  free  incisions  should 
be  made,  followed  by  passive  movements  to  prevent 
adhesions  between  the  tendon  and  the  sheath.  When 
chi-onic,  blisters,  painting  with  iodine,  sti;tt,'^Y''^i!^"*'^^^  1 
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md  mercurj  ijlaiatar,  or  Scott'a  di'eseiiig;  1 
followed  by  elastic  support,  bIioiiIJ  be  tiied.  I 

Parouyclila    tcudiMosa    is  an    acute    septio  I 
inflammation   of  the    sheath  of  a  teudoti,    aad  ( 
stitutes    one    of    the    varieties    of    whitlow.     It 
most   common  in  tlie  thumb  or  one  of  the  iingera,  1 
but  is  occasionally  seen  iu   the  toes.      It   is   generally  j 
due  to  a  poisoned  wound,  but  it  may  follow  a  mere  1 
Boratch  or  prick  of  the  part  in  a  pereon  out  of  health,.  I 
in  whom,  moreover,  it  may  occur  spoutaneously.      The  ] 
inflammation,  wliich  is  of  an  erysipelatous  and  septio  I 
character,  may  begin  in  the  sheath  of  the  tendon  itself  L 
or,  as  is  more  commonly  the  case,  in  the  tissues  supers  H 
flcial  to  it,   or  in  the  periosteum  covering  the  phalajix.  T 
As  soon  as  the  sheath  is  involved  serious  consequences -1 
will  foUow  if  a  timely  incision  to  relieve  tension  is  not    ' 
mada     Thus,  in  consequence  of  the  unyielding  nature 
of  the  fibrous  tiasue  forming  the  aheath,  the  hlood-vea- 
aels  of  the  tendon  may  be  strangled  by  the  inflammatory 
effusion,  and  the  tendon  die,  whilst  the  Inflammatioa 
may   extend  into  the  palm,  and  under  the  annular 
ligament  to  the  muscular  planes  of  the  fore-arm.  When 
the  periosteum  is   attacked,  necrosis   of  the   phalanx 
and  destruction  of  one  or  more  phalangeal  Joints,  o 
even  of  the  wrist  joint,  may  occur. 

Symptoms. — There  is  intense  pain,  often  shootii 
up  the  fore-arm,  hardness,  throbbing,  and  acute  U 
neaa  on  pressure  in  the  affected  finger,  and  later,  ii 
the  palm  ;  but  fluctuation  on  account  of  the  teuBeneBol 
is  not  usually  present.  If  allowed  to  nm  its  courM^T 
the  back  of  the  finger  and  hand  becomes  red,  swollen,  I 
and  cedematous,  and  the  palm  infiltrated  and  tense  ;  aa  1 
erysijielatous  blush,  aecoiuiiauied  by  ojdema,  extenda  J 
up  the  fore-arm  along  the  course  of  the  lymphatics,  T 
whilst  tlie  lymphatic  glands  become  tender  and  I 
enlai'ged.  Severe  constitutional  disturbance  is  often  1 
j'reaeat,  and   the  patient  ia  greatly  exhausted  from  \ 
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ihd  want  of  sleep,  and  may  even  succumb  to 
blood  poisooiug  or  Bepticeemia. 

Trmbnent. — The  surgeon  should  not  wait  for  fluc- 
tuation, but  OS  soon  as  there  La  hardness  and  throbbing 
pain,  should  make  a  free  incision  in  the  middle  line 
of  the  finger  extending  into  the  sheath.     In  slighter 
cases,  where  the  inflammation  is  superflcial,  the  sheath 
should  not  be  opened.     The    hand  should  be  then 
L  placed  on  a  splint,  well  raised  by  a  sling,  and  a  large 
Kpoultice,  or  some  hot  moist  antiseptic  dressing,  if  pre- 
KWred,  applied.     In  severe  cases  nothing  will  be  found 

■  to  give  greater  relief  than  placing  the  hand  and  fore- 
arm in  the  arm  bath  for  several  Lours,  the  temperature 
of  the  water  being  kept  up  the  whil&  Notwithstanding 
this,  if  suppuration  ensues  in  the  palm,  back  of  the  band, 
or  fore-arm,  early  and  free  incisions  are  impei-ative. 
Dead  bone  must  be  removed  when  loose,  and  in  severe 
neglected  cases  auiputatton  may  be  necessary  to  save 
&e  patient's   life.      A   saline   or   calomel   purge   is 

,  usually   reqiiii-ed  at  the  onset,  with  opium  in  some 

I  form  to  relieve  the  pain.     After    suppuration  has 

I  occurred,  a  tonic  and  supporting  treatment  is  called 

for.     Passive   exercises   may   bo    required    for  long 

periods   after   healing    to   prevent  stilfening   of  the 

fingers  or  wrist. 

Oanglion  is  a  simple  or  componnd  cyst  foimed 
in  connection  with  a  tendon.  A  simple  ganglion  con- 
sists of  a  closed  sac  composed  of  fibrous  tissue  lined 
with  pseudo-epithelium,  and  containing  a  clear  gela- 
tinous colloid  material.  The  sac  does  not  communicate 
with  the  interior  of  the  sheath  of  the  tendon,  and 
consequently  is  non-adherent  to  the  tendon.  It  is 
not  ktkown  exactly  how  these  ganglia  are  produced. 
They  are  variously  ascribed  to  a  protrusion  of  ths 
[  Bynovial  liiiing  through  the  sheath,  with  subsequent 

■  obliteration  of  the  neck  of  the  pouch  thus  formed; 
Eto  a  cystic  degeneration  of  the  cells  iu  the  synovial 
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fringes  ;  or  to  a  dilatation  of  the  8ubsyno'\aal  foUideB:  I 
described  byJoaetki.     They  are  most  frequently  met 
with  on  the  extensor  tendons  at    the  hack  of 
wrist;  more  rarely  on  the  flexors,  either  in  front  o(  ] 
the  wrist  or  near  the  web  of  the  fingers,  and  on 
tendons  on  the  dorsum  of  the  foot     They  form  smooth,  1 
globular,    or     sometimes     lobulated,    circumscribed,  1 
movable  swellings,  evidently  connected  with  a  tendon,  f 
They  are  semiductuating,  or  tense,  and  almont  solid-  I 
feeling,   often  ti-anslucent,  and   non-adherent  to  tha  f 
skin.     In   size   they  vaiy   from   a   hemp  seed  to  a  1 
walnut,  or  even  larger.     They  are  generally  painless, 
but  give  rise  to  a  sensation  of  weakness  in  the  wrist 
or    fingers.     Simple   ganglia    may   be  simulated  by 
pouch-like  protrusions  of  the  synovial  membi'anes  of 
the  carpus  and  tarsus,  from  which  they  may  generally 
be  distinguished  by  the  pouches  having  deep  conneo  I 
tions,  and  having  no  apparent  relation  with  any  tendon,   I 
and  by  the  synovial  membrane  appeaiTug  swelled  in 
other  places. 

Trealment. — They  should  he  broken  by   pressure 
of  the  thumbs  or  punctured  with  a  tenotome,  and  their 
contents  squeezed  out,  and  fii-m  pressure  applied  by 
means  of  a  piece  of  sheet  lead,  a  pad  of  lint,  and  a  , 
bandage.     Should  they  refill,  a  second  puncture  should  I 
be  made,  the  interior  of  the  cyst  scarified  with  the  J 
point  of  the  tenotome,  and  preaaure  reapplied.     Thia  \ 
failing,  a.  seton  should  be  passed  tbrougk  the  cyat  wall, 
or  the  cyst  dissected  out. 

A  compound  ganglwn  is  a  dilatation  with  thin  I 
serous  fluid  of  tlie  sheaths  of  several  tendons,  with  / 
complete  or  partial  obliteration  of  the  portions  of  th»  I 
sheatiia  in  contact.  The  sac  generally  becomes  slightly  I 
thickened,  and  soft  and  velvety  on  its  internal  aspect^  J 
BO  that  it  resembles  a  nnicous  rather  than  a  serous  j 
membrane.  Melon-seed  bodies,  like  those  contained  | 
\n  some  burem,  are  generally  found  in  the  interior._ 
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Although  it  may  occur  in  other  situations,  it  is  more 
common  in  connection  witli  the  flexor  tendons  aa 
thej  pass  under  the  annular  ligament,  and  is  then 
known  as  the  palmar  bursal  gcmglion.  This  generally 
forms  an  elongated  swelling,  constricted  at  its  centra 
by  the  annular  ligament,  and  extending  into  the  palm 
and  a.  variable  distance  up  the  fore-arm.  Fluctuation 
can  be  obtained  by  pre.ssLng  alternately  above  and 
bfilow  the  annular  ligament.  Sometimes  this  ganglion 
involves  the  tendons  of  the  thumb  or  little  finger,  or 
both. 

TreaXmerU. — Painting  with  liniment  of  iodine, 
tdisters,  and  pressure  should  first  be  tried,  although 
ihey  seldom  efiect  a  cure,  as  all  operative  procedures 
are  attended  with  much  risk,  and  should  only  be 
undertaken  as  a  last  resource.  Several  methods  of 
operating,  as  puncture,  incision  in  the  palm,  division  . 
of  the  ligament,  etc,  have  been  advised.  I  have 
Been  all  attended  with  success.  But,  on  the  other 
hand,  I  have  further  seen  all  of  them  followed  by 
diffuse  suppuration,  glueing  together  of  the  tendons, 
abscesses  amongst  the  muscles  of  the  foi-e-ann,  and  even 
by  death.  The  operation  that,  in  my  opinion,  is  attended 
with  the  least  danger  and  the  best  succeas,  is  an 
antiseptic  incision  both  above  and  below  the  ligament, 
with  evacuation  of  the  melon-seed  bodies,  and  free 
drainage.  The  hand  and  fore-arm  should,  of  course, 
be  placed  on  a  aplint. 

Injuries  and  Diseases  of  Fabcle. 
Ruptnre> — The  fascia,  aa  that  of  the  front  wall 
of  the  abdomen,  or  that  in  front  of  the  thigh,  may  be 
ruptured  subcutaneously  during  some  sudden  or  violent 
efibrt.  Such  a  rent  in  the  fascia  is  liable  to  remain 
ununited,  allowing  the  muscles  which  it  ought  to 
confine  to  start  forward  during  contraction.  Protru- 
sions of  this  nature  through  the  abdominal  fascia  may 
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readily  be  misfctkoii  for  ventral  hernia.     Some  form 
of  elastic  support  should  be  applied. 

Dapnyti'en's  conlrartion,  or  contrat^tlon  of 
the  pnlDiar  fascia. — The  cause  of  this  affection  is 
not  very  evident ;  it  has  been  variously  ascribed  to 
gout  and  rheumatism,  and  to  habits  or  occujiations 
neceasitatiug  flexion  of  the  fingers  or  mechsjiical 
pressure  on  the  palm  of  the  hand.  It  is  more  common 
in  men  than  in  women,  and  is  said  to  occur  more  often 
in  the  upper  and  middle  classes  than  in  the  lower. 

Palhfdogy. — The  contraction  oecurs  in  that  portion 
of  the  fascia  which  is  prolonged  on  to  the  sheath  of 
the  flexor  tendons  and  is  inserted  into  the  periosteuni' 
of  the  second  phalanx.     The  bones,  ligaments, 
tendons  are  not  affected. 

Symptamg. — It  generally  begins  in  that  part  of  the 
fascia  which  is  continued  on  to  tJie  tittle  or  ring  linger, 
whilst  later  it  may  involve  that  of  the  middle  finger 
also,  and  in  rare  instances  the  fascia  attached  to 
all  the  fingers  and  even  the  thumb.  The  affected 
fingers  are  drawn  gradually  more  and  more  down- 
wards towards  the  palm,  till  they  become,  in  severe 
cases,  firmly  fixed,  and  in  contact  with  it.  The  con- 
tracted portions  of  the  fascia  form  prominent  ridges 
running  from  tlie  affected  fingers  a  variable  distance 
into  the  palm,  and  can  bn  made  moi'e  tense  on  trying 
to  straighten  the  fingers.  Where  the  afibction  baa 
existed  some  time  the  skin  becomes  adherent  to  t^ 
fascia  and  is  thrown  into  transverse  puckei-a.  It  may 
be  distinguished  from  a  contracted  tendon  by  the 
latter  forming  a  tense  cord,  which  can  be  traced  up- 
wards under  the  annular  ligament,  and  by  tlie  tissues 
of  the  palm  appearing  natural  and  not  puckered. 
Trom  arthiitia  deformans  it  may  be  diagnosed  by  tha 
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joints  being  unaffected. 
Treatment. — In  the 


incipient  stages  steps  should  j 
contraction  increasing  b; 
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)  of  some  of  the  finger  splints  that.  JinTe  been  in- 
Vented  for  the  purpose.     When  confirmed  it  is  best 

B'toeated  by  division  and  anbsequent  extension. 

•  Much  discussion  Las  of  late  taken  place  as  to 
■whether  a  single  division  or  multiple  aubcutancoua 
divisions  of  the  fascia  should  be  mufle.  Tha  writer, 
from  an  experience  of  both,  has  no  hesitation  in  recom- 
mending tbe  latter.  But  a  very  small  tenotome  must 
be  used,  and  great  care  taken  not  to  wound  the  akin. 
The  hand  and  fore-arm  ahould  be  afterwards  placed  on 
a  splint,  and  the  fingers  gradually  extended  by  elastic 

^ tension.     (For  contraction  of  the   plantar  fascia  gee 
Talipes,  page  338.) 
I  Diseases  of  Bues^, 

Bursie,  whether  natumlly  existing  as  over  the 
patella,  or  olecranon,  or  formed  adventitiously  from 
irritation  or  oonat«nt  pressure  on  a  part,  as  under  a 
neglected  com  or  over  the  onter  side  of  the  foot  tn 
talipes  varus,  are  liable  to  become  acutely  or  chroni- 
cally inflamed. 

AcDte  bursitis,  though  apparently  sometimes 
arising  spontaneously,  can  generally  be  traced  to  a 
Wow,  fall,  or  other  injury.  It  is  attended  with  the 
usual  signs  of  acute  inflammation,  and  ia  very  apt  to 
run  on  into  suppuration,  and,  if  a  timely  incision  ia 
lade,  to  become  difluse,  and  of  a  phlegmonous 
character. 

Trealment. — A  few  leeches,  or  an  ice  bag  may 
he  applied  if  seen  eavly,  hut  a  free  incision  should  he 
made  as  soon  aa  there  ia  any  evidence  of  suppuration. 

Ciironic  hursitls. — Chronio  inflammation  may  - 
give  rise  to  several  diflerent  pathological  conditions,  in 
all  of  which  the  hiirsse  are  more  or  less  enlarged 
«nd  generally  contain  serous  fluid.  (1)  Their 
l*alls  are  usually  but  slightly,  if  at  all,  thickened, 
Ipnd  the  fluid  is   merely  an  increase  of  the  normal 
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bursal  Becretion.  They  tliea  appear  as  more  or  less 
globular,  fluctuating,  tense,  aud  BometimeB  flaccid  J 
swellings,  aud  when.  Buperficial  may  be  translucentt  3 
(2)  In  other  cases  their  walls  become  distinctly  thick-  \ 
enpd,  whilat  small,  flattened,  sharp-edged,  ovoid,  or  i 
sometimes  irregularly  shaped  masses  o£  fibrin  known  I 
Bs  melon-seed  bodies,  are  found  floating  in  a  serous  or  1 
dark-coloured  fluid  in  their  interior.  The  formation  I 
of  these  bodies  has  been  attributed  to  the  moulding  of  J 
fibrinous  deposits  by  constant  movement,  to  the  J 
breakiiig-ofl*  of  thickened  synovial  fringes  lining  thg  J 
bursa,  and  to  changes  in  blood  vhi^  may  hava  I 
been  extravaaated  into  the  interior  of  the  bursa.  J 
A^in,  in  place  of  melon-seed  bodies,  or  together  with  1 
them,  fibrous  cords  may  be  found  stretching  across  the  J 
cavity.  The  pi'esenoe  of  melon-seed  bodies  may  ofteoJ 
be  detected  by  the  crackling  sensation  they  commDni^l 
cate  to  the  touch  when  the  bursa  is  handled.  (3)  Tlli^| 
walls  may  become  greatly  thickened  from  inflammafl 
tory  infiltration,  and  probably  in  part  from  the  ooa^ 
centric  deposit  of  fibrin  in  tbeir  interior.  A  small  1 
central  cavity  usually  remains,  but  in  some  instancea  I 
they  become  solid  throughout.  In  either  casa  they 
give  rise  to  a  firm  non-elastic  solid-feeling  tumour, 
and  are  often  productive  of  great  inconvenience. 

The  treatment  will  neceasaiily  somewhat  vary  in 
detail  according  to  the  situation  of  the  bursa.  {Sea 
Diseases  of  Special  Burs^.)  In  simple  enlargement, 
painting  with  tincture  or  liniment  of  iodine,  or  firm 
and  equable  pressure,  will  often  disperse  them.  If  this 
fails  they  should  be  punctured  with  a  small  trocar 
and  the  fluid  evacuated,  any  melon-seed  bodies  con- 
tained in  them  squeezed  out,  and  pressure  applied. 
When  great  thickening  of  the  walls  has  occurred,  or 
the  bursa  has  become  solid,  the  only  treatment  is 
dissect  it  out. 


Diseases  op  Special  B<jrs«. 

The  bnrsB  patellfc  is,  of  all  the  btirsEe,  tli( 
most  often  affected.  Chronic  enlargement,  and,  a 
what  leas  frequently,  acute  inflammation,  are  very  ■ 
often  met  with ;  and  from  the  frequency  with  which  J 
they  occur  in  housemaids  and  others  who  have  much'  , 
kneeling,  are  known  as  the  housemaid's  ki 
chronically  enlarged,  the  bursa  appears  ea  a  prominent 
tumour  iu  front  of  the  patella  and  ligamentum  patellee, 
tense,  flacciil  or  solid  to  the  touch,  according  to  the 
degree  of  diateiiBion  and  condition  of  its  walls.  When 
acutely  inflamed  it  ia  liable  to  be  mistaken  for  diseaKe 
of  the  knee  joint,  the  more  so  should  the  inflammation, 
OB  is  sometimes  the  case,  become  difliise  and  burrow 
around  the  joint  under  the  expansion  of  the  vasti. 
In  the  one,  however,  the  patella  will  be  behind  i 
the  swelling,  whilst  in  the  other  it  will  be  in  front  1 
of  it. 

Treatment. — In  simple  enJargement,  should  paint- 
ing with  iodine  or  pressure  fail,  the  bursa  should  be 
punctured,  the  fluid  let  out,  and  the  joint  firmly 
strapped  and  placed  on  a  back  splint  for  a  few  days. 
When  Botid  or  much  thickened,  a  vertical  incision 
should  be  made  over  it  and  the  bursa  dissected  out 
As  the  capsule  of  the  Joint  is  very  thin,  and  may  be 
eaaUy  opened,  care  must  be  taken  during  the  dissection 
to  hold  the  knife  close  to  the  bursa,  and  not  to  drag  the  . 
tissues  too  forward.  Acute  inflammation  should  be  | 
treated  on  the  general  pi-inciples  already  indicated. 
Should  suppuration  occur,  a  free  vertical  incisi' 
should  be  made  over  the  centre  of  the  patella ;  or, 
the  suppuration  has  become  diffuse,  two  lateral  i 
cisions  will  ensure  a  better  drain. 

Bursa  OTcr  the  olecranon,  called  the  mine 
bursa   from  the  frequency  with  wliich  it  is  enlarged  in 
miners,  is  particularly  apt,  after  a  blow  or  fall  upon 
■21 


322 


Manual  of  Surgery. 


I 


the  elbow,  to  become  acutely  inflamed.     The  inflam- 
mation i»  generally  of  a  severe  phlegmonona  character,  ■ 
and  extends  a  considerable  distance  above  and  below  ' 
the  back  of  the  elbow  joint,  for  disease  of  which  it  I 
may  be  mistaken.     The  freedom  of  the  Joint  in  froniji  f 
and  the  presence  of  a  soft  spot  over  the  situation  (rf  I 
the  olecranon,  are  points  which  serve  for  the  diagnosis,  ( 
Free  incisions  should  be  made  as  soon  as  suppiiratioQ-l 
occurs,  and  the  arm  put  at  rest  on  an  angular  splint.    | 
Kecrosb  of  a  small  portion  of  the  olecranon  is  not  an    , 
uncommon  result     The  dead  bone  alioiild  be  removed 
■when  loose,  groat  care  being  taken  not  to  injure  tho 
elbow  joint. 

Tbe  bDrsR  bcneatta  the  semimcmbran- 
osns  frequently  becomes  enlarged,  giving  rise  to  a 
tense  or  semifluctuating,  and  usually  globular  or  ovoid 
swelling  in  the  popliteal  apace.  The  abaenee  of 
pulsation  and  of  signs  of  inflammation,  and  tbe  facta 
that  the  inner  hamstring  tendons  can  be  traced  over 
it,  and  that  it  becomes  flaccid  or  disappeara  on  flexing 
the  knee,  should  prevent  it  being  mistaken  for  other 
swellings  in  this  I'egion.  Painting  with  iodine,  flrm 
strapping,  or  blisters  will  usually  disperse  it.  Should 
these  fail,  puncture  or  antiseptic  incision  must  be 
resorted  to,  operations,  however,  that  should  never  he 
undertaken  lightly,  as  the  bursa  often  communicates 
with  the  knee  joint. 

The  bursa  over  the  tuber  ischli  is  apt  to 
become  chronically  enlarged,  and  its  walls  thickened, 
in  persons  whose  occupations  necessitate  long  sitting, 
and  is  then  known  as  the  coachman's  or  weaver's  bot- 
tom. It  is  usually  a  source  of  great  annoyance,  and  i 
generally  requires  dissecting  out. 

Tbe  bursa  over  tbe  grent  trochanter  maj%  ' 
when  enlarged  and  inflamed,  simulate  hip  disease- 
may  be  distinguished  from  it  by  the  absence  of  t 
diaracten^iha  deformity  of  the  latter  affection  « 
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dead  bone  or  any  communication  with  the  joint  on 
opening  the  inflamed  bursa. 

The  bursa  under  the  tendon  of  the  psoas, 

when  enlarged,  produces  a  deep-seated,  fluctuating 
swelling  in  the  groin.  It  may  be  mistaken  for  a  psoas 
abscess  or  an  aneurism,  but  the  absence  of  spinal 
disease  and  signs  of  suppuration  in  the  one  case,  and 
the  fact  that  the  artery  is  above  the  swelling  in  the 
other,  should  generally  serve  to  distinguish  them.  It 
should  be  remembered  that  the  bursa  may  communicate 
with  the  hip  joint.     (For  bunion  see  Hallux  valgus.) 


VI     ORTHOPEDIC    SURGERY. 

W.  J,  WiLSHAK.    1 

Wet  Neck. 

Wry   neck   or  torticollis   is   a    distortioa    produced 
by  the  contraction  chiefly  of  the  stern o- mastoid,  and  to 
a  leas  extent  of  the  trapezius  and  scalene  muscles, 
somewhat    similar   distortion    may    be    produced    by 
strumous  and  rheumatic  disease  of  the  cervical  verto- 
br»,  or  by  cicatricial  contraction  following  burns  OP  1 
sloughing   of  the   neck,  or   by  paralysis   of  certaia  J 
muscles.     Such,  however,  are  described  in  the  articlMB 
on  Diseases  of  the  Spine,  etc. 

Causes. — Wry  neck  may  be  congenital  or  acquired 
When  congenital,  it  has  been,  attributed  to  disease  d 
the  norvous  system  producing  a  spastic  contraction  | 
the  affected  muscles,  to  a  maKormation  in  utero,  o 
some  injury  of  the  neck  inflicted  at  birth, 
acquired  form  may  be  the  result  of  the  head  haviq 
been  held  for  a  long  time  in  a  distorted  position,  i 
from  stiff  neck  after  cold  or  injury,  or  from  inflamoi 
tion  of  the  cervical  glanda  after  scarlet  fever,  etc. ; 
it  may  be  the  result  of  hysteria,  or  of  spasm  of 
muscles  due  to  irritation  of  the  spinal  accessory  d 
from  some  central  nerve  afiection. 

Patkologi/.—Wbea.  the  deformity  is  of  so 
ing  the  ligaments  are  shortened,  and  the  intervertebrii 
cartilages  compressed  on  the  affected  side ;  whilst  i 
severe  cases  the  bodies  of  the  cervical  vertebnB  underg 
rotation  and  slight  lateral  compression,  and  th« 
articular  processes  are  altered  in  shape  and  direoti*^ 
The  affected  muscles  undergo  more  or  less  fibro  " 
degeneration. 


If-'ny  Necic. 


325 


SymjAfmn. — The  head,  supposing  the  right  stemo- 

I  mastoid  to  be  affected,  is  di'awii  forwards  and  towards 

I  the  right   shoulder,  and   at  the   same  time   rotated  so 

I  that  the  chin  points  to  the  left.     The  left  side  of  the 

I  neck    is   unnauirally    convex,   the    right   unnaturally 

I  concave,  whilst  the  mastoid   on   that   side   stands  out 

P  prominently,    and    both    the   ateraal  and   clavicular 

'   portions  of  it  can  be  felt.      The  features  on  the  affected 

side  are,  in  the  congenital  form,  markedly  smaller  than 

on  the  other.     In  severe  and  long-standing  cases  alight 

elevation   of   the   right    shoulder  and    scapula,   and 

some  lateral  curvature  of  the  dorsal  spine,  ai-e  generally 


I 


The  diagnosis  is  usually  quite  easy.  From  cei-vical 
caries,  wry  neck  may  be  distinguished  by  the 
absence  of  the  characteristic  signs  of  the  former,  Ln. 
pain  on  movement  and  on  percussing  the  head  or 
vertebrte,  rigidity  and  thickening,  the  patient's  in- 
ability or  unwillingness  to  rotate  his  head,  and  the 
tendency  of  the  chin  Xa  drop  forward.  It  is  also 
important  to  di^[nose  the  spasmodic  and  hysterical 
from  the  non-spasmodic  and  congenital.  In  the  non- 
spasmodic  the  stemo-inastoid  becomes  tense  on  trying 
to  straighten  the  head,  in  the  spaamodie  it  gradually 
yields  \  in  the  noa-spasmodic  it  becomes  relaxed  on 
bending  the  head  towards  the  affected  side,  but  in  thd 
Bpaamodio  contracted.  The  history  will  further 
distinguish  the  congenital  from  the  Other  forms.  In 
the  hysterical  there  will  be  other  signs  of  hysteria, 
and  the  head  can  be  straightened  under  chloroform. 

JVeainjen^.— In  the  congenital  form,  except  in  very 
slight  cases  in  infants  where  exercises  and  manipula- 
tion alone  may  suSice,  division  of  the  stemo-mastoid 
is  necessary.  This,  along  with  manipulation  and 
exercises,  will  often  be  sufficient ;  but  in  severe  cases 
instrumental  treatment  will  also  be  required.  The 
steruo-mastoid  is  best  divided  immediate  1<{  &lKi-««.  'Cosk  J 
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clavicle,  as  here  it  is  chiefly  tendinous,  and  f\irtlier 
removed  from  the  important  structures  which  lie 
beneath  it.  A  puncture  should  he  made  to  the  inner 
side  of  the  tendon,  and  the  sheath  having  been 
opened,  a  blunt  director  should  be  passed  beneath  the 
muscle  and  tbe  division  made  towards  the  skin  with 
&  bhmt-pointed  tenotome  guided  by  the  director. 
Tense  bands  of  contracted  cervical  fascia  will  now 
generally  start  up.  These  it  is  not 
safe  to  divide,  but  they  may  be 
made  to  yield  by  forcibly  rotating 
the  head  and  pressing  upon  them 
with  the  fingers.  T!ie  puncture 
should  be  allowed  to  heal  with  the 
head  in  the  deformed  position,  which 
it  will  do  in  two  or  three  days. 
I  usually  put  the  patient  through 
a  series  of  exercises,  consisting 
of  various  active  and  passive  move- 
ments of  the  head  and  neclc, 
for  a  fortnight  or  so  before  the 
operation,  go  on  with  them  again 
when  the  wound  has  healed  till  the 
deformity  has  disappeared,  and  I 
advise  theit:  coutinuatice  for  some 
time  afterwards  to  prevent  a  relapse.  In  severer 
cases  indianibbei*  bands,  so  ari'anged  as  to  make 
traction  in  the  desii-ed  direction,  are  used  in  tiie 
intervals  between  the  exercises  and  at  night.  Whore 
an  instrument  ia  necessary,  t  prefer  the  one  shown 
in  the  accompanying  woodcut  (Fig.  69).  The 
spaamodio  form  is  often  very  intractable.  When 
such  remedies  as  bromide  of  potassium,  Indian  hem]>, 
or  coiiium  have  failed,  the  spinal  accessory  nerve  may 
bo  stretched.  It  is  readily  found  at  the  spot  where  it 
enters  the  sterno-maatoid,  the  posterior  belly  of  the 
digastricus,  undGr  which  it  previously  emerges,  serving 
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IS  a  good  guiile  to  it.  In  this,  as  in  the  hysterical 
form,  the  sterno-inastoid.  should  not  be  divided.  I 
have  obtitined  the  best  siicaeHa  in  hysterical  cases 
by  placing  tlie  head  in  the  stmight  position  in  a  poro- 
plastic  collar,  whilst  giving  hysterical  reinedioa. 

Scoliosis. 

Scoliosis,  or  lateral  curFaturei  is  a,   compli- 

t  cated  distortion  in  which  the  spine  forma    two   or 

I  more  lateral  cnrvea  with  their  convexities   in  opposite 

I   directions  ;  wliilst  the  vertebne  involved  in  the  enrves 

[  are  i-otated  on  their  vertical  asia,  so  that  the  spinous 

I   turn  to  the  concavity  of  the  curves.      It   is 

1  the  young  than  iu  the  old,  in  giria 

kthan  in  bojs,  and  in  the  ujiper  and  middle  classes  thau 

I  in  the  lower.     Although  moat  frequently  met  with  in 

fc'dfelicate  and  rapidly   growing  girls    from  fifteen  to 

B  twenty-one,  wanting  in  general  muscular  strength,  it 

*s  occasion  ally  seen  in  those  who  are  strong,  rohnst, 

«nd  country-bred.     It  may  also  occur  as  one  of  the 

oomplications  of  rickets,  and  as  the  result  of  the  falling 

in  of  one  side  of  the  cheat  consequent  upon  contraction 

following  empyema,  and  in  very  rare  instances  as  a 

oongenital  deformity. 

Causes. — When  the  normal    spine   is  inclined 

laterally,  the  pressure  on  the  intervertebral  cartilage* 

and  aiticular  processes  is  increased  on  one  side  and 

diminiabed  on  the  other.     If  this  unequal  pressaru  ia 

I  continued  for  long  periods,    the  articular  cartilages 

nnder  certain   conditions    will    remain    permanently 

compressed,    while   the    articular    processes    become 

altered    in    direction    and   shape ;    in    this    way    a 

permanent  curve  either  to  the  right  or  to  the  left  may 

be    produced       Any    circumstance,    therefore,    that 

L  causes  the  spine  to  incline  for  long  periods  to  one  or 

I  other  side   may  he  regarded   as  the   exciting   cause   of 

'iitend  curvature;  but  it  must  not  be  lost  sig,ht of.  tJo&ii. 
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for  the  exciting  causes  to  become  operative,  certaitf 
predisposing  conditions  appear  to  be  necessary.  These  1 
may  be  Bummed  up  as  want  of  tone  in  the  muscles  1 
and  ligaments,  or  structural  weakneas  of  the  boneS  I 
such  OS  may  be  induced  by  (1)  heredity,  (S)  genera)^  I 
debility,  (3)  the  strumous  diathesis,  (4)  nckets,  (5)  rapid  1 
growth,  etc.     The  exciting  causes  may  be  classed  as  :     I 

1.  Any  condilion  causing  permanent  or  habittuUi 
obliquity  of  the  pelvis,  and  the  consequent  throwiiig-l 
of  the  spine  over  to  one  side,  such  as  a  natur^  I 
inequality  in  the  length  of  tbe  legs,  knock  kne^  J 
flat  foot,  congenital  dislocation  of  the  hip,  \ 
a  wooden  leg,  habit  of  staudiug  on  one  leg,  sittii 
cross-legged,  etc. 

2.  A  one-wided  position  of  the  body  in  sitting  ( 
lying  down,  or  induced  by  following  certain  employ- 
meuts    such    a&    nursing    a    child,    carrying    heavy 
weights,  etc. 

3.  Contraction  of  one  aide  qf  Hie  thorax  following 
empyema,  etc. 

4.  Unilateral  contractions  of  the  spinal  mmdea 
induced  by  paralysis  of  the  opposing  muscies. 

There  are  various  other  theories  as  to  the  cause  of 
lateral  curvature,  of  which  apace  will  not  permit  the 
discussion,  such  as  contraction  of  the  spiniLl  muscles 
on  one  side  induced  either  by  diseaiie  of  the  nervous 
system  or  by  debility  of  the  muscles  on  the  opposite 
side,  unequal  contrnctioit  of  the  serratus  magnus,  etc     ■ 

PntlioloB7. — In  a  typical  example  (eee  Fig,  70)t  J 
the  spine  presents  a  double  curvature,  an  op 
dorsal  and  a  lower  lumbar,  or,  more  correctly  spe 
ing,  a  dorso-lumbar.  The  dorsal  has  generally  i 
convewty  to  the  right,  the  lumbar  its  conTexity 
the  left.  The  curvature  which  depends  directly  npt 
the  exciting  cause  is  called  the  primary;  a 
other  which  fonus  in  the  opposite  direction  to  a 

e  the  ions  of  equilibrium  occasioned  by  the  £i 
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considerable  iateral  deviation  of  tLe  bodies  of  the 
vertebra,  the  apices  of  the  spinous  processes  may  bot-i 
but  little  deflected  from  the  middle  line.  The  cauao 
of  this  rotation  has  been  variously  explained.  Th«i 
theoiy  which  has  perhaps  found  most  favour,  and  tOy 
which  only  space  wUl  permit  of  reference,  is  that  o| 
Dr.  Judson,  of  New  York.  "It  is  based  on  the 
that  the  posterior  portion  of  the  vertebral  col 
being  a  part  of  the  dorsal  parietes  of  the  cheat  ai 
abdomen,  is  contined  in  the  median  plane  of  th^ 
trunk,  whilst  the  anterior  portion  of  the  column 
jecting  into  the  thorax  and  abdominal  cavities, 
devoid  of  lateral  attachmenbi,  is  at  liberty  to, 
physiologically  does,  move  to  the  right  and  left  of  th^ 
mediuji  plane."  As  a  result  of  the  lateral  compressiwi, 
and  of  the  rotation  of  the  vertehne  the  traosveraft 
processes  and  ribs  on  the  convex  side  are  abnormally 
separated  from  one  another  and  are  carried  back- 
wards, whilst  those  on  tiie 
together  than  naturjj  and  ar 
ribs,  moreover,  on  the  conv 
zontal  than  natnral,  and  tli 
in  the  dorsal  region  and  ci 
raised  and  to  pi-oject,  while  those 
side  run  more  obliquely  than  natural,  so  that  itv. 
severe  cdsiea  they  may  be  in  contact  witli  the  ilioc  crest^i 
Tliei-e  is  thus  much  distortion  of  the  thorax  and  undi 
prominence  of  the  left  breast.  The  pelvis,  exce 
in  cases  of  rickety  curvature,  is  not,  as  a  rule, 
formed,  although  in  severe  lumbar  curvature  it  msg, 
be  obliquely  placed.  Of  the  condition  of  the  muscles^ 
in  the  earlier  stages  very  little  is  known;  in  thot 
later  they  have  been  found  atrophied  and  undergoing^ 
fatty  degeneration. 

SymploniBi — The  incipient  stages  of  lateral, 
curvature  are  frequently  overlooked,  and  it  is  often,* 
not  until  it  has  become  well  marked  and  peruaneai 


carried  forwards.  Tha, 
X  aide  are  more  hofir 
ir  angles  form  a  humjfc 
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that  tlie  surgeon  ia  consulted.  Ofttiines  the  patient 
is  brought  to  him  for  the  shoulder  or  hip  growing  out, 
for  round  shouldei-s,  or  pain  in  the  back,  the  parents 
perhaps  decltiring,  if  the  question  is  asked,  that  the 
ppine  is  quite  straight.  In  such  cases,  and  whenever 
there  is  a  euspicion  of  lateral  curvature,  a  thorough 
examination  in  drill  posture,  with  the  back  fully  ex- 
posed, should  be  made.  In  the  earlier  stages  there 
may  be  but  little  deviation  of  the  apices  of  the 
spinous  processes,  and  what  little  there  is  may  he 
made  to  disappear  on  suspending  the  patient  or  placing 
him  in  the  prone  position.  There  may  be  a  slight 
projection  of  one  sraipula,  however,  or  an  apparent 
prominence  o£  one  iliae  crest,  op  it  may  be  a  mere 
■want  of  syrametiy  on  the  two  sides  of   the   spine, 

I  which  may  best  he  detected  by  placing  the  patient 
•■en   a  low   seat    and   looking  down   the    back   from 
■above,  whilst  along  with  tbia  there  will  usually  be 
more  or  leas  obliteration  of  the  normal  lumbar  curve 
(Old  a  general  tendeney  to  stoop.      In  severer  cases 
the  deformity  will  generally  be  unraistakalilo,  although 
the  amount  of  deviation  of  the  spinous  pn^cesses,  and 
prominence  of  the  scapula  and  iliac  crest  will  vary  con- 
siderably, according  to  the  character  of  the  curve.    In 
theeommonfoiTDjinwliich  there  is  a  longer  dorsal  curve 
with  ita  convexity  to  the  right,  and  a  shorter  lumbar 
with  ita  convexity  to  the  left,  the  right  shoulder  is 
generally  elevated,  and  the  angle  of  the  right  scapula, 
nnd  right  crest  of  the  ilium  and  left  breast  are  pro- 
minent, whilst  the  backward  rotation  of  the  lumbar 
I  transverae  processes  on  the  left  side  cause  the  lumbar 
BSiuficles  to  protrude  and  give  a  greater  sense  of  resis- 
I  tonce  on  pret<siiig  on  this  side  of  the  spine.     In  the 
I  long    and  Hp[>arently  single  curve  the    deformity  is 
■  often  extreme.      The  ribs  on  the  convex  side  project 
I  prominently  backwards  and  form  a  hump  in  the  dorsal 
1  tetfion,  and  cause  great  elevation  of  the  c< 
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shoulder  and  projection  of  the  scapula,  wliilst  those  ■ 
on  the  left  aide  are  huddled  together  and  depressed,  1 
in  Bome  instances  overlapping  the  crest  of  the  ilium.  ■ 
At  times  the  single  curve  is  confined  chiefiy  to  tba  I 
lumbar  region ;  the  prominence  of  the  crest  of  the  I 
ilium  on  tlie  concave  side,  and  the  backward  rotation  I 
of  the  lumbar  tranavei"se  processes  and  the  conse-  fl 
quent  pi'ujection  of  the  spinal  muscles,  are  then  tha  I 
most  marked  feature  ;  whilst  at  other  times  the  curve  ■ 
is  limited  to  the  upper  dorsal  region,  the  chief  cha-  I 
i-acters  then  being  the  projection  of  the  scapula  on  I 
the  convex  side  and  the  prominence  of  the  trapezius,  1 
which  may  form  an  apparent  tumour  and  give,  as  1 
pointed  out  by  Mr.  Adams,  a  doubtful  sense  of  ftuo-  I 
tuation.  I 

DiogUosiSr — Lateral  curvature  may  have  to  bo  1 
distinguished  from  hyatena  and  from  caries  of  the  j 
vertebras  attended  with  lateral  instead  of  angular  I 
deviation.  In  hysteria  there  is  no  rotation,  and  the  i 
curve,  although  apparently  permanent,  will  generally  ] 
disappear  on  assuming  tlie  diving  position  and  bending  1 
the  back  with  the  knees  straight  till  the  fingers  touch-  J 
the  ground.  Other  evidences  of  hysteria  will  also  J 
commonly  be  detected,  but  if  any  doubt  remains  an  I 
autesthetic  should  be  given.  In  canes  there  is  also  no  I 
rotation  ;  and  pain  will  be  elicited  on  motion,  or  on  J 
gently  percussing  the  spine  or  tapping  the  head  or  1 
shoulders.      (5ee  also  Caries  ;  Art.  ix.,  vol.  ii.)  j 

Treatment. — The  treatment  must  necessai-ily  vary  I 
according  to  the  severity  and  nature  of  the  deformity,  J 
When  there  is  evidence  of  general  and  muscular  j 
debility  the  general  health  and  muscular  tone  should  ] 
be  improved  by  appropriate  remedies,  avoidance  rf  I 
late  hours,  crowded  assemblies,  and  the  like.  Thft  1 
exciting  causes  of  the  deformity  must  be  sought  for,  j 
and,  if  possible,  removed.  Thus,  all  occupations  1 
Jieoessitatiag  one-sided  positions,  bad  habits  of  sittio|tJ 
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or  Eitandmg,  carrying  heavy  weigLts,  etc.,  should  be 
avoided  or  given  up.  When  there  is  flat  foot  or  knock 
knee  these  should  be  remedied  ;  where  one  leg  is  ehorter 
than  the  other,  a  boot  with  a  high  sole  must  be  worn. 
""    3e  means,  when  combined  with  a  judicious  selection 


of  mU-TCuIar  exerciaea  and  partial  recumbency,  will 
generally  be  sufficient  in  slight  cases  to  cure  or  greatly 
lessen  the  curvature.  In  severer  casea  the  degi-ee  of 
improvement  will  be  proportionate  to  the  amount  of 
osaeouH  deformity  ;  whilst  where  there  is  much  rigidity 
and  confirmed  sti-uctural  change  little  or  no  improve- 
ment must  be  expected,  and  it  will  generally  be  found 
neceaaory,  at  least  in  hospital  patients,  to  &m'i\a^.  ' " 
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addition  to  exercises,  some  form  of  niecbanical  BUppoiil  I 
to  jireveat  the  cuiTea  from  getting  worse,  to  relieve  paia  I 
when  present,  and  to  improve  the  outward  appearance.  I 
The  esercises  should  be  directed  botJi  to  strengthening  I 
the  spinal  muscles  generally,  and  those  in  particular   | 
which  tend  to  correct  the  curves.   Amongst  the  former 
may  be  mentioned  swinging  by  the  hands  from  a  bar, 
forcibly  stretching  an  indiarubber  coi-d  attached  to  tlie   " 
floor,  the   use    of  dumb-bells,  cheat  expanders,  tbo  1 
extension    motions    of  drilling,    etc.      An   excellent  I 
exercise,  which  of  lat«  lias  been  advocated   by  Dr.  I 
Busch  in  Germany,   and  Mr.  Both  in  tliis  country,  I 
is  to   bring  the    patient's    body    oyer   the   end    of  ' 
a  couch  or  table,  and  then,  whilst  he  is  prevented  irom 
falling  by  an  assistant  holding  the  legs,  he  is  instnicted 
to  alternately  flex  and  extend  the  body  at  the  hip, 
whilst  the   surgeon  resists  his  efforts  (Fig.  71).      For 
strengthening  those  muscles  in  particular  that  tend  to 
straighten  the  curve,  the  back  should  be  manipulated 
tUl  that  posture  is  found  in  which  the  curves  are  the  I 
least  marked.     In  this  position  the  patient  can  only  J 
hold  liimself  by  ra\iscular  action,  and  at  first  for  only  I 
short  ]>eriods  at  a  time.      By  frequently  practising  1 
this  posture  the  muscles  thus  brought  into  play  are    I 
gradually    strengthened,    till    at   last  the    improved 
position   is  maintained   without  effort.       For  further    ' 
Strengthening  these  muscles,  Mr.  RotJi  advises  that  the   J 
patient   should     exercise    whilst    in     this    improved  J 
position,  especially  advocating  the  movements  above  I 
described.     Dr.  Busch,  for  this  purpcee,  recommends  I 
that  whilst  the  patient  ia  thus  supported  over  the  I 
end  of  the  table  the  surgeon    sliould  make  forcible   I 
pressure  with  his  hand   alternately  in  tiie  dorsal  and   J 
lumbar  curve,  at  the  same  time  bending  the  body  to  I 
the  right  and  left  respectively.  1 

Another  device,   especially   indicated  in  lumbar  'i 
curvature,  is  to  place  the  patient,  as  recommended  by  J 
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*  M.  Bouvier  and  later  by  Mr.  Barwell,  on  a  seat 
raibed  several  inohes  on  the  side  corresponding  to  the 
convexity  of  the  lumbar  curve  j  the  tilting  of  the  pelvis 
thus  produced,  when  the  patient  holds  himself  upright, 
counteracts  the  curves  hy  ita  tendency  to  produce  others 
in  the  opposite  direction.  A  similar  effect  may  be 
obtained  by  placing  a  high  sole  on  the  hoot,  and 
during  riding  by  sitting  on  the  off  aide  of  the  saddle. 
None  of  these  exercises  should  be 
carried  to  the  extent  of  exhaustion, 
and  rest  on  the  back  for  half  an  hour 
to  an  hour  should  be  taken  after 
them.  The  back  should  be  further 
supported  by  tiie  use  of  a  reclining 
chair,  a  good  substitute  for  which 
may  be  made  by  raising  the  front 
legs  of  an  ordinary  chair  on  two 
liricks.  Where  there  is  much  stooji- 
ing  my  elastic  bi-ace  {see  Fig.  72) 
will    be   found  useful,    but    should     ;'?.■';:":  r"^'?S"™" 

,       ,  <■         1  ,  Bolirt  Eobbtr  Sboul. 

only   be   worn    a   lew   hours  a  Jay.      derBraoe. 

At    night   time   the    patient  should 

sleep  on  the  side  opposite  to  the  dorsal  curve  ;  or  on 

a  Wolffs  Huapensory  cradle. 

In  the  advanced  cases,  where  a  spinal  support  in 
thought  neceasary,  a  poro-plastic  felt  jacket  or  plaster 
of  Paris  case  applied  during  suspension  may  be  used  ; 
or,  if  a  steel  instrument  is  pteferred,  that  known  as 
Baker's  stays,  Chance's  support,  or  one  of  the  many 
other  forms  without  arm  crutches  may  be  adopted. 

AkTERO- POSTERIOR   CuRVATURE   OF   THE   SpiNE. 

This  term  is  generally  restricted  to  those  cases  in 
which  the  spine  is  bent  either  in  a  backward  or  for- 
ward direction,  as  a  result  of  unequal  compression  of 
the  intervertebral  cartilages.  The  antero-posterior 
curvature  of  the  spine  depending  upon  disease  either 
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of  the  cartilages  or  of  the  vertebrie  is  known  as  I 
angular  curvature,  and  ia  described  under  that  bead'  J 
ia  the  Article  on  DiKeasea  of  the  Spine.  When  tho  j 
ourrature  ia  convex  forwards  it  ia  called  lordosis  jj 
when  convex  backwards,  kyphoeia, 

LiordoBisi— Incurvation,  or  a  curving  of  tbj 
spine  with  the  convexity  forwards,  should  be  regardafl 
as  a  symptom  rather  than  an  actual  disease.       In  tllj 
lumbar  region,  in  which  it  is  most  common,  a 
cervical  region,  it  is  merely  an  increase  of  the  normalT 
curve ;  in  the  dorsal  region  it  is  a  reversal  of  it.       In  I 
the  lumbar  region  it  sometimes  appears  to   be  here*  I 
ditary  ;  generally,  however,  it  is  there  formed  as  a  coBt'  f 
pensating  curve  to  restore  the  equilibrium  of  the  body  I 
when  this  is  disturbed  by  the  tilting   forward  of  thfli, 
pelvis,  as   in   congenital    dislocation   of    the   hip,  '  ' 
disease,  rickets,  etc.      Or  it  may  be  formed  s 
pensating  curve  in  caries   with   angular   curvature  i 
the  dorsal  region  ;  or  it  may  depend  upon  t 
tion  of  the  psoas  muscle,  consequent  upon  inflamni 
tion  or  abscess  in  its  substance.     In  tiie  cervical  regiei 
it  is  generally  compensatory  to  ocoipito-atloid  t 
axoid  disease.     In  the  dorsal  region  it  is  very  ■ 
but  Docasionally  occurs  ea  a  compensating  curve  ( 
caries  of  the  lower  cervical,  lower  dorsal,  or  Iniubi 
vertebrce,  and  sometimes  in  double  lateral  curvatni 
The  treatment  should  rather  be  directed  to  the  c 
the  occasioning   cause   tlian   to  tlie    removal  of  thw 
lordosis,  which  in  itself  is  not  usually  of  a  pei'manenli  I 
natui*e. 

Kfpbosis.—Excnrvallon,  or  posterii 
ture,  is  a  general  curving  of  the  Spine  with  the  convexity^ 
backwards,  or  an  exaggerated  condition  of  the  normu^ 
dorsal    curve    depending    upon    unequal    c 
of  the  intervertebral  cartilages.      It  is  oft 
infanla  and  in  deUcate  and  rickety  children  who  liarOil 
been  allowed  to  sit  up    too    early    or    for    too   lon| 


I 
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perioila.  In  gi-owiiig  girls  and  lads  it  is  brought  on 
by  slouching  lialtits,  and  in  older  peraons  may  be 
acquired  by  occupations  necessitating  irtwjping ; 
hence  its  frequency  in  watchmakers,  clerks,  agricul- 
tural labourera,  etc  It  may  also  be  induced  by  chronic 
bronchitis  and  chronic  rheumatism.  Sometimes  it 
would  appear  to  be  hereditary.  In  infants  the  kyphotic 
curve  JB  moat  marked  in  the  lower  dorsal  region, 
where  several  of  the  spinous  processes  often  appear  pre- 
tematurally  prominent.  In  boys  and  girls  and  in  old 
jjeoj^e  the  curve  chiefly  affects  the  upper  dorsal  region, 
producing  the  round  shoulders  with  which  all  are 
familiar.  The  point  of  chief  interest  is  to  distinguish 
between  the  comparatively  harmless  kyphotic  curve 
and  angular  curvature  depending  upon  caries  of  the 
vertebrse.  In  childi'en  and  adults  it  is  usually  easy, 
but  in  rickety  infants  the  surgeon  is  unable  to  apply 
the  usual  tests  for  caries,  such  as  the  behaviour  of  the 
Bpine  in  stooping  or  rising  from  the  recumbent  position 
in  walking,  jumping,  etc.;  and  he  is,  moreover,  liable  to 
be  misled  by  the  acute  tenderness  and  evident  piin  on 
handling  that  often  occurs  in  rickets.  If  the  infant  is 
placed  horizontally  with  its  face  downwards  across  the 
nurse's  knees,  and  gently  extended  by  the  arms  and 
legs,  the  rickety  curve  disappears  or  may  become  pos- 
teriorly concave,  whilst  the  back  may  be  moi*  flexible 
than  natural  in  its  whole  extent.  In  caries,  on  the  other 
hand,  the  curvature  remains,  or  is  even  increased,  and 
the  spine  is  rigid  ;  the  infant  ia,  moreover,  evidently 
uneasy  in  this  position,  and  tries  to  resist  the  exten- 
sion of  the  back  by  muscular  action  and  drawing  up 
fS  the  legs.  Other  indications  of  rickets  will  also 
probably  be  present. 

TreatmeTit. — In  the  infant  perfect  recumbency 
should  be  enjoined,  and  such  dietetic  and  hygienic 
measures  taken  as  to  restore  the  muscular  tone,  with 
-appropriate  remedies  when  there  is  evidence  of  ricketa 
—21 
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Local  support  to  the  Luck  in  tlie  form  of  a  mouIJed 
leather  or  poro-plastic  jacket  is  reconi mended  by  higli 
authorities.  But  I  prefer  trusting,  as  a  mle,  to 
recumbency.  In  growing  lads  and  giids  slouching 
habits  should  be  corrected,  and  a  system  of  muscular 
exercises  instituted,  combined,  when  there  is  debility, 
with  periods  of  recuraljency  and  attention  to  the  gene- 
ral health.  A  sj^inal  brace  should  also  be  worn  for  a 
few  houra  daily.  In  the  confirmed  kyphotic  curv«u 
of  old  age  treatment  is  of  little  avail.  «■ 

Club  Hand.  ^^ 

Several  rare  deformitiea  of  the  hand,  depending 
upon  a  contracted  condition  of  the  muscles  or 
malformation  or  absence  of  some  of  the  bones  of 
tlie  fore-arm  and  hand,  have  been  included  under 
this  term,  on  the  supposition  that  they  were 
analogous  to  club  foot  The  most  common  of  these  de- 
formities, periiaps,  ia  that  in  which  the  radius  and  one 
or  more  of  the  bones  of  the  carpus  and  the  thumb  are 
absent,  the  hand  being  fixed  in  the  position  of  flexion 
and  flbdnction.  Space  will  not  permit  of  a  further 
account  of  tlieae  conditions,  nor  is  this  mucli  to  be  re- 
gretted as  they  can  have  little  or  no  interest  for  the 
practical  surgeon. 

Talipes  or  Club  Foot, 

Five  prineipnl  forms  of  club  foot  are  described, 
talipes  eqninua,  calcaneus,  varus,  valgus,  and  ciivua. 
These  forma  of  club  foot  may  be  variousiy  combined, 
and  arc  then  apokon  of  as  equiiio- varus,  equino- valgus, 
calcaneo- valgus,  etc. 

CtiUBes.' — Club  foot  may  hecongenital  or  acquired. 
Various  theories  have  beeu  advanced  to  account  for 
the  congenital  form.  The  chief  of  these  are  :  (1)  That 
it  is  due  to  a  spastic  muscular  contraction  cousequent 
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npon  some  leaion  of  the  nei'voua  system,  the  bonea 
being  drawn  into  their  ahnormal  position  by  the  con- 
traction of  tlie  muscles,  and  there  fixed  by  adaptive 
shortening  of  the  miiacles  and  ligaments.  No  alteration, 
however,  has  aa  yet  been  discovered,  either  in  the  brain 
or  spinal  coi'd,  to  account  for  this  so-called  spastio 
contraction.  (2)  That  it  is  due  to  malposition  of  the 
ufcero,  the  bones  being  merely  maintained  in 
their  faulty  [losition  by  the  adaptive  shortening  of  the 
muscles  and  ligaments,  and  not  drawn  there  by  any 
Active  contraction  of  the  muscles.  (3)  That  it  is  due 
to  a  structural  alteration  in  the  form  of  the  bones  them- 
,  An  alteration  in  the  shape  of  the  astragalus 
igenital  varus  no  doubt  exists,  but  it  appeal's  aa 
likely  to  be  the  result  of  the  malformation  as  the  cause 
of  it.  The  congenital  fonn,  moreover,  may  occur  in 
several  members  of  the  same  family,  and  often  appears 
to  be  hereditary. 

The  causes  of  acquired  club  foot  are  numerona 
Of  these,  infantile  paralysis  is  one  of  the  most  common, 
the  deformity  being  then  in  part  due  to  the  drawing  of 
the  bones  into  the  faulty  position  by  the  contraction 
of  the  muscles  antagonistic  to  those  paralysed,  and  in 
part  to  the  superincumbent  weight  of  the  body  tending 
more  and  more  to  increase  the  faulty  position.  The 
less  common  causes  will  be  referred  to  under  the  heads 
of  the  difl'erent  varieties. 

The  Byin.plome  of  club  foot  ci 
nnder  each  variety. 

A  few  general  remarks  here  i 
ever,  will  prevent  repetition  ' 
appropriate  to  each.  The  general  indications  are,  first 
to  restore  the  defonaed  foot  to  the  natural  position, 
and  then  to  retain  it  tliere  until  it  shows  no  tendency 
to  relapse  and  the  functions  of  the  joints  and  muscles 
Imve  been,  as  far  as  possible,  regained.  For  the  first 
indication  both  operative  and  mechanical  treatment 


a  better  be  discussed 


i  treatment,  how- 
icribing  that 
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may  be  necessary  ;  for  the  second,  mechanical  supports 
and  physiological  after-treatment  should  be  employed. 

The  operative  treatment  will,  in  by  far  the  greater 
number  of  cases,  be  merely  a  subcutaneous  division  of 
certain,  tendons ;  but  in.  inveterate  canes,  where 
tenotomy  and  all  other  means  have  failed,  some  form  of 
osteotomy  of  the  tarsus  becomes  necessary. 

Tenotomy  is  indicated  where  there  is  raucli 
rigidity,  and  the  foot  cannot  be  restored  by  manipula- 
tion to  its  natural  position.  Its  object  is  to  perma- 
nently lengthen  the  contracted  tendon  by  the  insertion 
of  a  piece  of  new  material.  This  new  material  is 
formed  from  a  small  cell  exudation,  which,  when  the 
tendon  is  divided,  is  poured  out  from  the  divided  ends, 
and  is  ultimately  converted  into  fibrous  tissue  which  can- 
not be  distinguished  by  the  naked  eye  from  the  rest  of 
the  tendon.  Thus,  from  a  quarter  of  an  inch  to  an 
inch  and  a  half,  or  even  more,  of  new  tendon  may 
bo  produced  according  to  the  rapidity  of  therate  of 
extension  afterwards  employed.  The  tendon  having 
been  made  tense  by  an  assistant,  the  tenotome  should 
bo  passed  beuRith  it  with  its  blade  parallel  to  it.  The 
tendon  should  now  be  relaxed  whilst  the  edge  of  the 
tenotome  is  turned  towards  it,  and  then  again  made 
tense  to  facilitate  its  division,  which  is  effected  by  cut- 
ting outwards  towards  the  akin.  The  assistant  should 
relax,  the  surgeon  cease  to  cut,  the  moment  the  resist- 
ance of  the  tendon  is  felt  to  be  overcome,  so  as  not  to 
pierce  the  akin  and  render  the  puncture  an  open  wound. 
On  removing  the  tenotome  a  dossil  of  oiled  lint  should 
be  placed  over  the  puncture  and  secured  by  a  piece  of 
strapping  and  a  bandage,  care  being  taken  to  prevent 
the  entrance  of  air  lest  suppuration  should  ensue,  and 
thetendonodhereto  its  sheath  or  fail  t«  unite.  It  isusiial 
to  place  the  part  in  the  deformed  position  on  a  splint  or 
in  some  form  of  Scarpa's  shoe,  till  the  puncture  haa 
Iiealed,  heiovp  lieginning  mechanical  extension.     Many, 


■,  place  the  foot  at  c 


Q  its  natural  positioi 


I  in  piaster  of  Paris;  but  in  so  doing  a  risk  i 
'  the  t«ndonn. 


1  of 


I 
I 


.nitiug,  or  of  the  uniting  tissue  remain- 
ing weak.      Whilst  iising   plaster  of  Paris,  I  place    i 
the  foot  in  a  slightly  improved  position  only,  so  that 
the  ends  of  the  tendon  are  not  auf&cientlj  separat«d 
to  endiinger  their  union. 

Taraoto  my  •—Various  operations  having  for  their 
abject  the  removal  of  certain  bones  or  portions  of  bones 
from  the  tarsus,  so  as  at  once  to  restore  the  normal 
shape  of  the  foot,  have  from  time  to  time  been  practised. 
Of  these  may  be  luentiooed  Davy's  operation,  or  the 
removal  of  a  wedge-shaped  piece  of  bone  from  the 
tarsus,  and  Lund's  operation  of  excision  of  the  astra- 
galus. These  operations  have  been  foUowed  with 
excellent  results,  but  it  cannot  be  too  strongly  urged 
that  they  should  only  be  undertaken  in  inveterate 
cases,  and  not  until  all  milder  measiii'es  have  failed. 

niechanical  treatment  aims  at  bringing  the 
foot  slowly  into  its  natural  position  by  overcoming  the 
resistance  of  the  contracted  muscles  and  ligaments ;  or, 
where  tenotomy  has  been  previously  done,  by  so  i-egu- 
lating  the  amount  of  new  tendon  formed  that  the  same 
result  is  obtained.  The  apparatus,  perhaps,  in  moat 
general  use  is  some  kind  of  Scarpa's  shoe.  This,  in 
its  simplest  form,  consists  of  a  leather  slipper,  united 
to  a  leg  iron  and  calf  piece,  and  provided,  opposite  the 
ankle,  with  a  joint  which  can  be  moved  in  the  direc- 
tion of  flexion  and  extension  by  a  cog-whe^l,  so  that  it 
can  be  made  to  correspond  to  the  shape  of  the  deformed 
foot.  In  this  position  it  is  strapped  on,  and  then  by 
a  daily  turn  of  the  cog-wheel  the  foot  is  gradually 
brought  into  its  natural  position.  But  as  equally  good, 
if  not  better,  result*  may  be  obtained  by  plaster  of 
Jaris,  which,   moreover,   is   much    cheaper,   I    have 

lato  treated   all  the  suitable  eases  in  the  Ortho- 

idic  Department  at  St.  Bartholomew'^  H£ffii'^^;^BiL.  Vm. 
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this  waj.  If  plaster  of  Faria  is  used,  it  sbould  be  ap-f 
plied  once  or  twice  a  week,  according  to  the  ligamen-B 
tons  resistance  and  the  amount  of  new  tendon  it  i^S 
,  wished  to  produce.  A  cotton  wool  bandage  should  Ott_l 
each  occasion  be  placed  under  the  plaster.  ^ 

The  mechanical  supports  for  maintaining  the  foot  9 
in  the  improved  position  will  be  described  under  eoah  ■ 
form  of  talipes.  fl 

Fhysiologioal  after-treatment  aims  at  restoring  the  \ 
proper  movements  of  the  joints  and  the  functional  I 
activity  of  the  muscles.  It  consists  in  active  and  pas-  1 
sire  exercises,  shampooing,  faradisation,  hot  and  oold  1 
bathings,  and  la.'^t,  but  not  least,  the  education  of  the  ] 
cliild  in  the  proper  use  of  the  foot  in  its  restored  1 
position.  Of  course,  iu  paralytic  cases,  where  tbd  J 
muscles  have  undergone  fatt^  change,  the  same  good  I 
result  cannot  be  cxpectt'd,  and  in  sttch  a.  mechanical  I 
apparatus  may  have  to  be  worn  for  life,  I 

Talipes  Eqipinus.  1 

In  this  form  of  club  foot  the  heel  is  drawn  I 
up  by  the  teudo  Achillis,  and  the  anterior  part  t^  I 
the  foot,  in  consequence,  depressed.  There  is  \ 
neitlier  inversion  nor  eversion  ;  when  such  occurs,  the  \ 
deformity  is  spoken  of  as  eqttino-varus,  or  equino-  I 
valgus.  Like  other  forms  of  talipes,  equinus  may  be  I 
congenita!  or  acquired.  The  congenital  form  ia  e3>  | 
ti'omely  rare ;  the  causes  of  tho  acquired  may  be  ] 
enumerated  as  :  (1)  Contraction  of  the  muscles  of  the'  I 
calf,  due  to  (a)  infantile  paralysis  o£  the  anterior  \ 
muscles ;  il>)  extension  of  the  foot  for  long  periods,  as  I 
from  the  weight  of  the  bed  clothes  where  the  limb  ia  I 
confined  on  a  splint.  (2)  Disease  in  or  about  the  I 
ankle  joint.  (3)  Contraction  of  cicatrices  followingS 
bums  and  wounds.  jH 

morbid  nnalomy.— The  os  calcis  is  drawn  up  b^H 
tbc  tendo  ^cfiillis,  and  the  astragalus  in  consequeni^H 


Tal, 
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Pte.  73.  -   Talipes 
— ^— ""oflheSl 


li&lf  tilted  out  of  its  socket  nud  fixed  in  the  natural 

position  of  extension.    The  weight  is  thxis  transmitted 

thiDugh  the  heads  of  the  metatarsal  bones,  which,  with 

the  anterior  part  of  the  tarsus,  are  bent  backwards 

and  downwards  from  the  transverse 

tarsal  joint,  no  that  in  severe  cases 

they  are  nearly  vertical  in  direction, 

and  almost  in  a  tine  with  the  bones 

of  the  leg  ;  and  are  fixed  in  this  posi. 

tion  by  the  contraction  of  the  plantar 

ikscia  and  ligaments   and   short  mus- 

^^es  of    the  sole.     The  whole  foot-, 

Iherefore,  appears  extended  and  short 

wd,  and  the  sole  unnsturallj  con- 

The  muscles  of  the  calf  and 

ole,  and  in  some  cases  even  the  deep 

JBuscles  of  the  leg  are  shortened,  but 

^ot,  aa  a  rule,  otherwise  altered  in 

jTOcture,     Tlie  muscles  on  the  anterior  aspect  of  the 

1  paralytic  cases,  in  various  stages  of  fatty 

degeneration.      The    patient    walks 

L  ^^L        npon  tlie  balls  of  his  toes,  and  with 

^H  ^^W       niore  or  less  fatigue  and  lameness ; 

^h^  ^Ku      '^^^^'^  ^  ^'^  ^^*^  ^>^  affected,  he 

^^^*Tr^BLjB      may  be  unable  to  walk  at  all  or  even 

^^     '^^rmt      ^  atand.     In  slight  oases  there  may 

_^^^mmn       ^^  >io  obvious  deformity,  except  per- 

J^S^B^m        haps  some  inerease  in   the  concavity 

VH^^^^        of  the  sole,  hut  merely  an  inability 

^^■■^  to    flex    the    foot   beyond   the  riglit 

-  Talipes     angle.      In   such   cases,    which   are 

""""^        sometimes  spoken  of  as  right-anghd 

conlraetion  of  the  tendoAchiUis,  there 

'  m  always  lameness,  on  acconnt  of  the  limited  extension 

at  the  ankle  joint.      It  is  easily  detected  by  pressing 

the  knee  well  back  while  the  leg  is  extended.      In 

P»ralytic  cases,  in  conaeqaeooe  o£  ■»(»»!!.  eS.  Yi"<*'stSsi.'*i« 
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anterior  muscles,  thetoesbecoDielloxedandcaiTiedback^l 
wards  towards  the  sole  at  their  metatarso  pbalang 
joints  (Fig.  73),  instead  of  being  extended  aa  in  ordi^  J 
nary  equinus,  or  extended  at  these  joints  ttnd  flexed  aH  1 
their    first    iaterphalangeal    joint^    as    thej  are    in'a 
spasmodic  cases.     In  esti-eme  paralysis  the  whole  foot!  J 
inaj   be   carried    backwards,   so  that  the    dorsum  t^\ 
placed  upon  tlie  ground  if  the   patient  attempts  tO'4 
stand  or  walk.     In  such  cases  there  is  itsuallj  sborteo-  ' 
ing  of  the  limb  aud  much  wasting,  whilst  the  skin  iS'   | 
blue  and  cold.     In  old-standing  cases  much  crippling   I 
is  often  present  from  the  formation  of  corns  over  the 
metatarsal  bones,  whilst,  as  the  result  of  the  contraction 
being  greater  on  the  inner  than  on  the  outer  side  ot 
the  sole,  an  inward  twist  is  given  to  the  foot  (eqnino-  1 
varus)  (Fig.  74). 

Xrentment. — Tenotomy  of  the  teiido  Achillis  : 
usually  all  that  is  required.     But  where  thei-e  is  n 
contraction  of  the  sole  the  plantar  fascia  or  any  tensd 
bands  that  maybe  felt  should  first  bo  divided,  and  thM 
foot  placed  with  the  sole  straightened  out  as  much  a 
possible  in  plaster  of  Paris  or  in  a  Scarpa's  shoe  with  a 
jointed  sole-plate,  by  which  means  the  anterior  part  dt 
the  foot  can  be  lifted  up.      In  a  week  or  fortnighl^  " 
or  as  soou  as  the  sole  is  straight,  the  tendo  AchiJlia, 
which  has  thus  served  to  fix  the  os  calcia  while  the   i 
contracted   sole  was  being  straightened  out,  may  then   I 
be  divided.      The  heel  should  now  be  gradually  brough^  - 1 
down  by  plaster  of  Paris,  or  an  Adams',  or  some  Mmi  I 
form  of  Scarpa's  shoe  till  the  foot  forms  the  same  angla  i 
with  the  teg  as   on  the  unaffected    side.     The  tiins  1 
required  for  this  varies  from  a  fortnight  in  the  infant' J 
to. six  weeks  in  a  paralytic  case.     If  any  i 
exists,  it  should,  like  the  contraction  of  the  sole,  btrki 
cured   before  attacking  the  ccjuinus.     To  prevent   i 
relapse,  a  boot  with  double  leg  irons  and  free  joint  &£  I 
the  ankle   siiould  subsec^uently  be   wont   during  I  ~ 
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■-tiaj,  and  a  rectrangulw  tin  splint  or  a  light  Soaipa'a 

V  shoe  at  night,  or  traction  may  be  made  upon  the  foot 

by  means  of  an  indiai'ubber  band  properly  eeoured  to 

I  'tlie  foot  and  calE,     But,  above  all,  physiological  means 

Ifkhould  be  persevered  in  (see  page  342}  till  free  movement 

■  vxif  the  ankle  joint  has  been  obtained,  and  the  function 

y-cA  the  atrophied  muscles  as  much  as  possible  restored. 

T  la  paralytic  cases  the  irons  should  have  a  stop-joint  at 

the  ankle,  with  a  toe-raising  spring  to  toke  the  place 

I  of  the  paralysed  muscles,  and  where  the  limb  is  much 

[  shortened  the  hoot  should  have  a  correspondingly  high 

Hole.     The  irons,  where  the  muscles  of  the  thigh  are 

»lso  afiected,  should  be  carried  above  the  knee,  and  the 

outer  iron  above  the  hip  to  the  pelvis,  where  it  is 

secured  to  a  pelvic  band.     There  should  be  a  free 

[   joint  at  the  hip,  and  a  riog  or  flute-key  cabch  at  the 

knee  in  order  to  fix  the  knee  during  progression,  and 

to  allow  it  to  be  flexed  on  sitting  down,  or  going  up  or 

down  stairs, 

Talipes  Varus 
IB   the  most   complicated    form   of    club   foot.      By 
some    it  is    spoken   of  as   equino-varus,   aa  there  is 
Tindouhted    di'awing   up    of   the  heel   as    well    as   in- 
version of  the  foot.      I,  howeTer,  prefer,  with  Mr. 
Adams,  to  apply  the  simple  term  varus  to  the  de- 
formity under  consideration,  and  to  restrict  the  terra 
equino-varus  to  those  cases  of  true  equinus  in  which 
there  is   a   slight  inward  twist  of  the  foot.      Talipes 
varus,    aa    thus    understood,    occurs    most    frequently 
ongenital  affection,   aud   as  such  is  by  far  the 
[  moat  common  fonn  of  congenital  club  foot.    It  usually 
L  affects  both  feet,  but  it  may  be  limited  to  one,  or 
L  there  may  be  varus  of  one  foot  and  valgus  of  thu 
I  other.     It  is  often  complicated  by  weakness  of  the 
r  tnee  joints,  occasionally  by  rigidity  of  the  kneea  oi 
hips,  and  more  rarely  by  otbor  congeni.tai  B.bufinsix^6!^ 
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s  deficit 


I  the  length  of    the  leg,   spina  bifida  1 


ifacienoy  ii 
club  hand,  etc. 

Morbid  aDatomy.  (j'eeFig.75,) — The  distortion  1 
may  briefly  be  said  to  consist  in  extension  of  the  foot  afe  B 
the  ankle,  and  in  the  inversion  and  rotation  of  that  pari  il 
of  the  tareiis  which  is  situated  in  front  of  the  tranEi-  J 
verse  tarsal  joint.  The  lenfi^h  assigned  to  this  artida  J 
does  not  admit  of  a  detailed  account  of  the  distortion^,  J 
It  must,  tlierefore,  suffice  to  say  that  the  t 

appears  drawn  upwards  by  t 
tendo  Acliillis,  and  the  e 
gains  partially  tilted  out  of  thtf 
ankle  joint,  whilst  the  scaphoid 
and    remaining    bones   of    the 
tarsus  appear  drawn  upwards 
and    inwards    by    the    tibialis 
anticuB  and  posticus,    bo   that  i 
the  scaphoid  is  placed  internal   | 
to  the  astragalus  instead  of  is  J 
front  of  it,  and  its  tuberosity  ii 
close  contact  with  the  internal 
malleolus.  The  ligaments  on  the 
KnBBBin.  inner  side  of  the  foot  are  short-  \ 

ened,  those  on  the  outer  e 
elongated.  Th6muBcles,exceptinparalytiecases,inwhioJl  J 
they  are  found  in  various  stages  of  fatty  degeneratio 
shortened,  but  otherwise  healthy.  The  tendon  o 
tibialis  anticus  lies  over  the  internal  malleolus,  insteadl,'! 
of  in  front  of  it,  whilst  the  tibialis  posticus  is  displaool':*! 
forwards,  so  that  it  lies  midway  between  tlie  anterio^ll 
and  posterior  border  of  the  leg,  and  on  leaving  thfli  I 
malleolus  passes  straight  downwards  to  the  scaphoid,  f 
instead  of  pursuing  its  normal  courae.  The  altered'  J 
relation  of  the  other  tendons  is  of  less  importance 
Tn  congenital  cases  the  neck  of  the  astragalus  inclinei 
more  inwards  than  natui-al,  so  that  the  head  loo^ 
I   forwarda  &nd  inwardB  inaiead  d£  Eaiwatds. 
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Symptoms.— In  the  congenital  fonn  in  the  infant, 
I  the  anterior  part  of  the  foot  is  inverted,  whilst  tho 
I  inner  border  is  turned  upwards,  and  the  outer  boi-der 
I  downwards,  bo  that  the  sole  looks  backwards  and 
Itiie  dorsum  forwards.  In  severe  caaes  the  inner 
\  border  may  be  drawn  into  contact  with  the  leg.  The 
I  long  axis  of  the  foot  is  shortened  and  bent  upon,  itself, 
o  that  the  sole  is  unnaturally  concave  and  the  plantar 
r.&scia  tense.  The  internal  malleolus  is  obscured  by  the 
fBCftphoid,  and  the  heel  is  dra,wn,up,  and  iasinaU  and  ill 
I  formed.  In  slight  cases  the  foot  can 
I  be  turned  into  the  natural  position 
I  "by  the  hand,  but  resumes  its  faulty 
I  shape  when  released.  If  the  foot 
s  been  walked  on  the  deformity 
stilt  further  increased  (Fig. 
\  76).     Tlie  sole  then  looks  upwards 

well    as    backwards,    and    the     y.      ^g  _  T^iipg, 

I  dorsum     downwards     as    well     as       Varua  in  Uie  Adult. 

I  forwards,     whilst     the     transverse 

I  arch    is    narrowed    by    the    approximation    of   the 

^  fifth    metatarsal    bone    to    the    first.      The    bones, 

moreover,    become   rigidly   fixed    in    their    deformed 

position  by  the  adtiptive  shortening  of  the  ligaments. 

In   consequence   of  the   narrowing   of  the   transverse 

arch  and  the  flexion  of   the  foot  at  the  transverse 

tarsal  joint,  a  longitudinal    and    an  oblique   furrow 

are  formed  in  the  sole,  and  are  considered  by  Mr. 

Adams  as  diagnostic  of  the  congenital  form.     Along  the 

outer  border  and  on  the  dorsum  of  the  foot  the  akin 

becomes  thiekened,  whilst  a  bursa  often  forms  beneath 

y  it,  and  is  liable  to  become  inflamed  or  to  suppui-ate 

r  and  leave  an  intractable  ulcer.     The  acquired  form., 

I  ■wbieh  is  usually  due  to  infantile  paralysis,  may  gene- 

I  rally  be    distinguished   from  the   congenital    by  the  . 

T  history  of  tlie  case,  by  the  wasting,   shortening,  and'  1 

Lctddness  of  the  afiect^  limb,  by  tUft  ge&ffite^  -ra«.-f^ 
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and  smooth  appeuraiice  of  the  foot,  and  by  the  absenoB  1 
of  rigidity  and  of  the  furrows  in  the  sole.  *l 

Treatment. — In  very  alight  infantile  cases,  hold'ifl 
ing  the  foot  in  the  natural  position  for  certain  perioda  1 
during  the  day,  and  in  slightly  Heverer  cases,  similar' 
manipulations  combined  vith  mechanical  extension, 
will  often  suffice.     But  where  there  is  muclt  rigidity, 
tenotomy  is  generally  necessary.     This  is  best  dona  _ 
when  the  child  is  about  two  months  old,  although  forijfl 
hospital  patients,  where  the  physio1ogi(^  after-treat*'^! 
ment  is  apt  to  be  neglected,  it  had  better  be  delayecl^! 
until  the  child  is  about  ten  months  old,  that  is,  till  just 
before  it  is  able  to  walk.      In  a  severa  case^  the  tibialie 
anticus  and  posticus,  the  tendo  Achillis,  and  the  plantar 
fascia,  recjuii-e  divisioru     Of  these,  the  tibialis  anticus 
and  posticus  should  be  divided  first,  leaving  the  tendoj 
Achillis  to  set  au  a  yoint  d'appui,  whilst  the  inversioBlH 
of  the  foot  is  being  overjxirae  by  mechanical  means  j^U 
and  subsequently,  at  the  end  of  a  fortnight  or  thraeiV 
weeks,  or  aa  soon  &.%  tlie  foot  has  been  brought  into  afl 
Htmight  line  with  the  leg,  the  tendo  AchilliB  should  bcvw 
divitledaad  the  heel  brought  down.  Where  there  is  muoUH 
contraction  of  the  sole,  the  plantar  fascia,  or  pi-acticallyfl 
any  tense  bands   that   can   be   felt,  should  be  dividad'fl 
after   the  tibials,  hut  before  the  tendo  Achillis.      InS 
eome  cases  the  inversion  of  the  foot  (the  varus  pon-^ 
tion)  may  be  overcome  by  mechanical  treatment  alon^^fl 
although  the  heel  oannot  thus  be  brought  down.     Iii>*« 
Buoh,  the  division  of  the  tendo  Achillis  will  suffioft  ■ 
The  division  of  the  tendo  AclulHs  and  plantar  bands'fl 
has  already  been  discussed  under  equiuus.     Indealing^l 
with  the  tibials   the  anticus  should  be  divided  fiiB^..9 
especially  where  it  is  much  contracted.     This  is  beBt/.l 
done  above  the  anterior  annular  ligament,  the  teno^^ 
tome  being  passed  close  to  the  fibular  side,  so  as  tOM 
avoid  injuring  the  anterior  tibial  arteiy.     The  tibialifS 
poaUeoB  siiould    be  divided  just  above  the  intenudH 
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annular  ligament.  In  ths  adult  the  posterior  border 
of  the  tibia  serves  as  a  guide  to  it,  but  in  a  fat  infant 
tbia  cannot  always  be  felt,  and  the  puncture  sbould 
then  be  made  midway  between  the  anterior  and 
posterior  border  of  the  leg.  The  sheath  having  been 
opened  by  a  shai-p-pointed  tenotome,  the  operation 
should  be  completed  with  a  blunt-pointed  one,  to  avoid 
pricking  the  posterior  tibial  artery.  After  the  division 
of  the  tibialis  posticus,  the  flexor  longua  digitorum 
may  he  severed,  if  desired,  by  passing  the  tenotome 
slightly  deeper;  not  too  deeply,  however,  lest  the  pos- 
terior tibial  artery  be  wounded.  Should  this  accident 
happen,  which  may  be  known  by  a  alight  spurt  of 
blood  and  blanching  of  the  foot,  fiiin  pressure  must  be 
applied,  and  no  harm,  as  a  rule,  will  ensue.  After  the 
division  of  the  tibials  the  foot  may  either  be  placed  in 
a  slightly  improved  position  in  plaster  of  Paris,  or  on 
a  tin  varus  splint  in  the  deformed  position  for  two  or 
three  days,  until  the  punctures  have  healed.  It  may 
then  be  gradually  brought  into  the  straight  line  witji 
the  leg,  either  by  reapplying  the  plaster  every  few 
days,  or  by  daily  bandaging  it  to  the  splint.  If  the 
latter  is  used,  it  should  be  placed  alternately  on  the 
inner  and  outer  side  of  the  leg  to  avoid  injurious  pres- 
sure, and  the  bandage  should  be  applied  from  above 
downwards,  so  as  first  to  fuj  the  leg  and  then  to  draw 
the  foot  to  the  splint,  In  either  of  these  ways  the 
inversion  of  the  foot  will  generally  be  overcome  in  a 
fortnight  or  three  weeks,  and  the  tendo  AchilJis  may 
then  be  divided  as  soon  as  the  foot  remains'  in  a 
straight  line  with  the  leg  on  the  removal  of  the  plaster 
OP  apUnt,  the  heel  being  brought  down  either  by 
plaster  of  Paris  or  by  a  Scai-jia's  shoe,  as  described  in 
equinus.  Some  mechanical  apparatus  must  be  worn 
during  the  day,  for  at  least  twelve  months,  to  prevent 
a  relapse,  and  a  rectangular  tin  splint,  or  a  light 
"uarpa's  shoe  at  night,  especially  when  any  tondemi^  J 
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to  inversion  remains.     At  tlie  same,  time  it  is  most  ' 
important  tbat  the  pbysioiogical  means  deacribed  at 
page  3i3  should  be  peraevered  in  till  the  movementa 
of  the  foot  have  been  as  much  as  possible  regained. 
For  the  infant^  the  best  mechanical  apparatus  is  perhaps 
Mr.  Adams'  boot     It  is  provided  with  an  outeide  leg 
iron  and  calf  band,  with  a  free  Joint  at  the  ankle  to 
allow  of  passive  movements  of  extension  and  flexion 
being  earned  on  during  its  use.     For  older  children    ' 
and  adults,  a  boot  with  double  leg  irons,  free  joints  -  ( 
at  the  ankle,  and  a  strap  |>assing  acra^  from  tlie  ( 
outer  side,  of  the  boot  over  the  inner  iron  is  requisite.  J 
Where  the  whole  leg  t«nds  to  twist  inwards  at  t^J 
knee  joint  from  relaxation  of  the  ligaments,  the  ii 
should  be  carried  above  the  knee  and  the  outer  iroofl 
above  the   hip  and  secured  to  a  pelvic  girdle.     In  T 
paralytic  cases  tliere should  be  astop-joint  attheankle^  1 
and  a  toe-raising  spring  to  counteract  the  tendency  of  I 
the  teudo  Aclullis  to  re-contract.     When  tie  muscleiH  f 
of  the  thigh  are  seriously   aflected,  the  joints  at  ths  ] 
knee  must  be  fixed  to  permit  of  walking.     This  is  beat    ' 
done  by  the  ring  or  flute-key  catch,  which  permits  of  I 
the  ii'ons  being  bent  when   the   patient  wishes  to  sit  J 

Relapsed  varus  is  unfoi-tnnately  too  common,! 

and  this,  perhaps,  chiefly  because  the  proper  mechanicala 
and  physiological  after-ti-eatment  is  aptta  be  neglected;] 
The  incomplete  division  of   the  tendons,  their  divisioa  -I 
in   a  wrong  order,  the    inflammatory  adhesion  of  a  J 
tendon  to  its  sheath,  and  in  long-stnnding  cases  th 
shortoiiing  of  the  ligaments  and  adaptive  growth  c 
1  their  malposition,  all  render  a  relapa 
liable  to   occur.      The   treatment    of  such    t 
generally  unsatisfactory.     The  mechanical  and  physioi 
logical  means  above  described  should  first  be  tried^'^ 
This  failing,  tenotomy  must  again  be  done,  and  as  i 
last  resource  Bome  form  of  tarsotomy.     {Seo  page  3' ' 
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I  Talipes  Calcaneus 

By  be  congenital  or  acquired ;  but  both  forms  are 
re.  The  acquired  may  be  Uue  to  infiintile  paralysis 
nifectbig  the  posterior  musclea,  non-union  or  too  great 
separation  of  the  ends  of  the  tendo  Achillia  after  rup- 
ture or  division  for  talii«s  equinus,  or  contractions 
following  burns  or  wounds  on  the  front  of  the  leg. 

Symptoms. — In  congenital  cases  both  feet  are 
generally  affected ;  the  anterior  part  of  the  foot  is 
drawn  up,  often  a  little  everted,  and  genei-ally  rigidly 
fixed  in  this  position  by  the  contraction  of  the  extensor 
tendons.  In  the  ac- 
quii'ed  cases  due  to 
infantile  paralysis  of 
the  calf  muscles  the 
heel  ia  placed  first  to 
the  ground  in  walking ; 
but  there  ia  no  rigidity 

of    the     extensors,     so      Pigv  77,-TaUpe«  Caloanona.   The  tMt 

that   the   foot   is    not       tando  ADhOiis. 

drawn  up  towards  the 

leg,  and  can  be  plaj;ed  by  the  surgeon  in  the  position 

of  equinus.    The  anterior  part  of  the  foot,  moreover, 

drops  downwards  from  the  transverse  tarsal  joint  {ses 

Fig.  77),  and  the  tendo  Achillia,  instead  of  etanding  out 

tensely,  runs  as  a  flattened   band   close   behind   the 

TrCHiment.  —  In  slight  congenital  cases  mani- 
pulation and  drawing  down  the  foot  will  often  suffice  ; 
this  failing,  the  extensor  tendons  sbouid  be  divided 
and  the  foot  I'ectified  by  plaster  of  Paris  or  a  Scarpa's 
ithoc.  In  paralytic  cases,  a  boot  with  double  leg  irons, 
a  stop-joint  at  ankle,  and  toe- depressing  spring  should 
Iju  worn,  and  faradisation,  shampooing,  etc.,  of  the 
leg  sedulously  employed.  Where  any  poi-tions  of 
the  calf  muscles,  tui  shown  by  electricul  tests,  vetnoi^^ 
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unaffected  by  the  paralysis,  they  may,  to  a  great  a 
tent,  regain  their  function  by  bringing  them  into  ui 
shortening  the  elongated  tendo  ActilliB.  This  may  % 
done  by  removing  half  an  inch  or  so  of  the  teodi 
obliquely,  splicing  the  divided  ends,  and  retaining  tj 
foot  in  the  equinus  position  in  plaster  of  Fans  till  fin 
union  is  obtained.  I  have  performed  thiB  operation:9 
some  half-a-dozen  cases,  and  have  seen  it  done  by  B 
colleague,  Mr.  Willett,  in  several  others,  with  oc 
siderable  improvement  to  the  patient.  In  Pig.  ' 
the  foot  is  represented  before  and  after  the  shorlenid 
of  the  tendon. 

TaUPBS  VjiLGUB,    OH   FlA.T   FoOT, 

is  characterised  by  a  flattening  of  the  longltudtia 
and  transverse  arches  of  the  foot,  and  by  mot 
or  less  eversion  of  its  anterior  part.  Though  mre 
aa  a  congenital,  it  is  frequent  as  aa  acquired 
deformity,  and  would  then  appear  to  depend 
upon  various  causes.  The  chief  of  these  are, 
perhaps,  the  yielding  of  the  ligaments  of  the  sole, 
and  the  relaxed  condition  of  the  muscles  which 
normally  support  the  plantar  arches,  in  consequence  of 
general  debility  and  want  of  muscular  tone,  combined 
with  long  standing,  carrying  heavy  weights,  etc. 
Hence  the  frequency  with  which  it  occurs  in  growing 
underfed  lads,  in  whom  it  ia  frequently  associated 
with  knock-knee,  in  waiters,  housemsids,  policemen, 
etc.  Amongst  other  causes  must  be  mentioned  rheu- 
matism (especially  gonorrhceal) ,  rickets,  sprains  or 
other  injuries  of  the  plantar  ligaments,  and  paralysis  of 
certain  muscles  of  the  leg 

morbid  nnaioni)'. — The  plantar  fascia,  calca- 
neo-scaphoid,  and,  to  a  lesser  e\teiit  the  other  ligaments 
of  the  sole,  are  elongated  and  the  bones  on  the  inner 
side  of  the  foot,  instead  of  forming  an  arch,  are  de- 
creased and  in  contact  with  the  giound      At  the  same 
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;,  the  bonce  in  front  of  the  transverse  tarsal  joint 
ai*  slightly  everted,  leaving  the  articular  surface  of 
the  head  of  the  astragalus  exposed,  and  forming  a  pro- 
minence on  the  inner  side  of  the  foot.  In  severe  coses, 
and  usually  in  the  congenital  variety,  the  tuberosity  of 
the  OS  calcis  is  drawn  upwards  by  the  tendo  AchilUs, 
whilst  the  outer  border  of  the  foot  is  raised  from  the 
gi-ound,  and  the  whole  of  the  bonea  in  front  of  the 
transvei'SB  tarsal  joint  are  drawn  upwards  towards  the 
front  of  the  leg  by  the  anterior  nmscles,  rendering  the 
iloraum     of     the 

foot  concave  and  \M     \  Jk     J 

the  sole  convex .  »,    \        Sm  r 

Symptoms. 
—Pain  in  front 
of  the  instep,  or 
al>out  the  inser- 
tion of  the  tibial 
or  peroneal  ten- 

dons,andoftenof         ^^    78.-Talip»  V.lgu,,  or  Plat  Foot, 

a  severe  and  cnp-  2nd  degree, 

pling    character, 

is  generally  present,  and  is  always  worae  after  a  day's 
work.  The  foot  loots  broader  and  longer  than  natural 
(Fig.  78),  the  Kole  flat,  its  inner  border  in  contact 
■with  the  ground,  whilst  its  anteiior  part  appears 
slightly  everted,  especially  in  walking,  'llie  instep  is 
low,  the  internal  inalleolits  depressed,  whilst  two  pro- 
minences, formed  by  the  tuberosity  of  the  scaphoid 
and  the  partly  exposed  head  of  the  asti-agalus,  apl>ear 
on  the  inner  side  of  the  foot.  In  slight  cases  the 
natural  symnietry  of  the  foot  is  restoi-ed  if  the  [latieiit 
raises  himself  on  tip-toe,  or  stands  on  the  outer  edge 
of  the  foot ;  whilst  on  manipulation  there  is  no  rigidity, 
and  the  two  prominences  can  be  made  to  disappear  by 
gentle  pressure.  In  severer  cases  the  foot  is  rigidly 
fixed  in  its  deformed  coiiditioii,  and  tVi«  ^■stwitiv *\»t^  . 
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out  tensely,  whibt  tke  patient  cAn  neither  mse  hii 
self  on  hia  toea  nor  turn  tlie  outer  edge  of  the  foot* 
the  ground,  and  its  symmetry  c&nnot  be  restored  \ 
muitipulation.  In  stiil  more  advanced  ( 
generally  in  the  congenital  form,  the  heel  becoinl 
drawnnp,t!ieteiidoAchilliscontracted,and  the  ante  ' 
and  outer  part  of  the  foot  raised  from  the  groand  tt 
diuwn  upwards  towards  the  ]< 
t        A  giving  the  foot  a  boat-like  ah^ 

^^■1  Treatmenl.  —  In  the  i 

^^^^  quired    form,    constitutional    i 

H  B  I  #  ^^^  ^^  \o*x^  ti'eatroent  is  osnal 

^H       I  la  required.     L'on  is  commonly  % 

^B       AMi  dicated,  and  should  be  given  S 

^f        ^^H  long  periods.    1 11  the  early  st 

^^^^H  rest,  and  such  exercises  as 

^^^^P^P  to  strengthen  the  muscles  1 

Fig.  Tfl^WaUboni-.Boot    noriuftUy  support  the  arch  of  i 
far  Flat  Foot.  foot,  such  as  raising  the  body  a 

'TMEboMMWB^n'iitfiwJnB     tip-toe,  as  recommended  by  !■* 
SlS2in5S?rMiiKo.'S:h'     Ellis,  Standing  or  walkmg  on  t 
KlBafeiMiBCT?irip."       outer  edge  of  the  foot,  will  o~ 
be  found  to  overcome 
mity  when  combined  with  a  properly  made  boot 
boot  should  have  low  heels,  square  toes,  straight  iiu 
edge,  lace  up,  and  should  be  stiffened  on  the  ' 
the  arch  of  the  foot  being  supported  by  a  valgus  ] 
or  light  steel  spring  placed  within  the  boot  and  n 
ing  half  across  the  sole.     For  severer  case* 
should  be  provided  with  an  outeide  leg  iron,  'withfl 
free  joint  at  the  ankle,  and  a  T-strap  on  the  inq 
side    to   brace    up   the    foot   to  the    iron, 
improved  this  boot  by  substituting  for  the  T-atrajd 
solid  rubber  band,  so  arranged  that  elastic  tension.^ 
constantly    exercised   upon   the   sunken   arch.      (5if 
Fig.  79.)    In  long-standing  rigid  cases  instruments  n" 
oflittlo  use.     For  suck  tbera  is  no  better  treatm 
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than  that  introduced  by  Mi".  Willett,  of  wrench- 
uig  the  foot,  with  the  patient  under  an  ancesthetic, 
forcing  the  scaphoid  and  astragalus  into  position,  and 
placing  the  foot  in  extreme  inversion  in  plaster  of 
Paris.     The  wrenching  should  be  repeated,  if  neoes- 

ruary,  in  a  month's  time,  and   the   plaster  reapplied. 

(  Subsequently,  a  boot  like  that  -above  described 
should  be  worn  to  prevent  a  relapse.  Tenotomy  of 
the  ]>eronei,  when  tenae,  is  practised  by  some  sur- 
geons, but  I  have  always  found  them  yield 
wrenching  the  foot,  and  have 
seldom  had  to  divide  them. 
In  extreme  cases  division  of 
the  tendo  Achillis  and  ante- 
rior muscles  ia  said  to  be 
necessary,  whilst  for  such. 
Dr.  Ogston  has  excised  Cho- 
part's  joint,  and  Dr.   Stokea     Y\g.  80— Tiiiip._ 

&    wedge-shaped     piece     from  Hollow  Clnw  Foot. 

the  astrngaiuH.  For  slight 
IttW^ereifnJ  cases,  manipulation  and  passive  exer- 
r^ciaes  wiil  usually  suffice.  If  not,  the  foot  should 
be  carefully  bandaged  and  placed  in  the  im- 
proved position  in  plaster  of  Paris,  which  should  be 
frequently  changed  to  keep  pace  with  the  improve- 
ment;  or,  if  preferred,  Adams'  valgus  splint  may  be 
used.  In  severer  congenital  cases,  division  of  the 
tendo  Achillia  may  be  necessary,  ajid  after  i-ectifica- 
tion  of  the  foot,  a  boot  like  that  above  described 
should  he  worn  to  prevent  a  relapse. 

Talipes  cavus,  or  hollow  claw  foot  {sse  Fig.  80), 
is  characterised  by  an  increase  in  the  plantar  arch 
with  contraction  of  the  plantar  fascia,  and  by  a  claw- 
like condition  of  the  toes,  due  to  the  ejttension  of  the 
Liirst  phalanx  and  flexion  of  the  last  two.  It  ia  a  fre- 
QUent  accompaniment  of  talipes  equinus,  aod  is  by 
pachenue  attributed  to  paralysis  or  wea.k&s£,%  vul.  "^^ 
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iiiterossei,  but  the  exact  pathology  is  hai'dly  kiw 
Division  of  the  plantar  fascia  will  sometimeB  suffioe 
but  where  the  tendo  ichillis  is  contracted  it  mns 
subsequently   be   divided  also.     At  times,  howeverij 
tenotomy   of    the    extensor,    or   even   of  the  flexot 
tendons  as  well,  may  be  necessary.      A  steel  sole  plat^  J 
with  slots  cut  at  the  extremity,  through  which  «' 
straps  pass  to  press  down  tlie  toes,  should  be  worn  iSQ 
the  boot  to  prevent  b  relapse. 

Knock- KNEE. 

Genu   valgum,    or    knock-knee,    is   a    deform 
in  which,   when  the  knees   are  extended   and   plaoe 
together,  with  the  patellre  looking  directly  forward 
the   legs,    instead    of  being    parallel   to    each    othei 
diverge,  so  tli&t  the  malleoli  cannot  be  brought  ind 
contact     One  or  both  knees  may  be  affected,  i 
may  be  genu  valgum  on  one  side  and  genu  va 
the  other.     Flat  foot,    curvature   of  the   tibiee  i 
femora,  and  lateral  curvature  of  tlie  spine,  i 
infrequent  concomitants. 

CausGi — The  affection  occurs  chiefly  at  twoperioq 
of  life ;  iu  children  between  the  second  and  i  * 
Beventh  year,  and  in  growing  lads,  and  leas  freque 
pii'ls,  between  the  fourteenth  and  the  eighteenth, 
the  foriiier  period  it  is  generally  the  result  of  ricked 
at  the  latter,  of  the  carrying  of  heavy  weights,  JoJ 
standing,  and  the  like.  The  way  in  which  th^ 
causes  become  operative  has  long  been  a 
dispute.  Thus,  by  some  the  muscles,  by  o 
ligaments,  and  by  othei-a  the  bones,  are  belie 
pi-imarily  at  fault.  That  the  biceps  tendon  i 
fXternal  lateral  ligament  are,  in  some  instances,  ( 
tracted  and  tenae,  that  in  others  the  internal  ligai 
elongated,  allowing  free  lateral  movement  of  the  jou 
and  that  In  others  again  there  is  a  marked  elongattT 
o/ (JiA  internal  condyle  of  the  femur,  or  uprising  J 
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r  tuberoaitj  of  tJie  tibia,  are  undoubted  facta, 
!  but  it  Ib  open  to  question  which  is  the  primary  luaioa 
r'snd  vhich  the  secondary  phenomenon.  Tn  all  the 
rachitic  cases,  and  in  most  of  the  others  tliat  I  have 
Been,  there  has  been  an  evident  elongation  of  the 
internal  condyle,  and  in  some  of  these  a  ci  ntracted 
condition  of  the  biceps  t-endon,  and  in  others  a  relaxed 
internal  lateral  ligiiment ;  but  in  very  few  have  I 
found  a  relaxed  state  of  the  ligament  without  obvious 
overgrowth  of  the  bone.  [  am  therefoi-e  inclined  to 
regard  the  osseous  as  commonly  the  primary  lesion, 
although  I  admit  that  in  those  rapid  cases  in  whii'h 
the  deformity  Las  been  developed  in  a  few  months 
from  escesaive  weight  bearing,  the  stretching  of  the 
ligament  may  be  the  primary  factor.  Concerning  the 
elongation  of  the  internal  condyle  and  uprising  of 
the  inner  tuberosity  of  the  tibia,  it  wCuld  appear 
probable  that  there  is  an  active  increase  of  growth  at 
r  part  of  the  epiphysial  line,  and  a.  deficient 
growth  or  premature  synostosis  of  the  epiphysis  and 
\  diaphysia  at  the  outer  part,  both  being  probably 
induced  by  the  ilimiui^hod  pressure  on  the  inner,  and 
increased  pressure  on  the  outer  condyle,  due,  in  the 
cases  of  rickets,  to  the  mere  weight  of  the  body  of  the 
I  child  in  walking,  and  in  older  patients  to  carrying 
heavy  weights,  etc. 

Symptoms. — The  deformity  is  usually  quite  evi- 
dent, although  in  slight  cases   it  may  be  somewhut 
disguised  by  the  patient  flexing  his  knees  in  walk. 
Fain  or  a  sense  of  weakness  is  complained   of 
[  ftfter  exercise  ;  or  the  patient  may  be  unable  to  walk, 
['  Or  the  knees  may  cross  each  other  iu  doing  so,  the 
\  tnalleoli  in  extreme  coses  being  as   much  as  a  foot 
i  apart.      On   extending    the    legs  with    tha 
3  found  to  diverge, 


I  but  on  flexing  the  legs  at  right  a 


r  the 


lalleoU 


i  to  the  thighs 


.   be  made  to  touch.      This  has  hwa. 
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Cixplained  on  tbe  Gupposition  that,  wliilst  tbe  : 
ternaJ  condyle  is  longer  tLaa  the  external  below,  the^ 
are  on  the  same  level  poeteriorly  ;  bat  the  more  pri^ 
liable  expUaation  would  appear  to  lie  in  the  foot  thtiftg 
the  plane  of  the  joint  is  obliquely  placed. 

Xreatmcni. — In  flight  cases  where  the  bones  orefl 
atill  soft  the  deformity  may  be  cured  hy  keeping  tbttj 
child  entirely  off  its  l^s  by  means  of  suitable  splinW 
combined  with  the  use  of  the  dietetic,  hygienic,  e 
medicinal  treatment  indicated  in  rickets.  Slight  ci 
also  in  older  subjects,  when  appearing  to  depend  ( 
the  relaxed  stikte  of  the  internal  lateral  ligam 
may  also  be  cured  by  the  long  use  of  instruments.  '. 
such,  an  outside  leg-iron  stretching  from  »  pel^ 
girdle  above  and  attached  to  a  boot  below,  and  j 
vided  with  a  kuee  cap,  a  free  joint  at  the  hip  a 
ankle,  and  a  double  joint  at  the  knee  permittiDg  i 
flexion  and  extension,  and  of  latecal  movements  1 
correot  the  deformity,  should  be  worn  daring  the  d 
At  night  the  legs  should  be  bandaged  together  ^ 
a  pad  between  the  knees,  or  a  night  instrument  n 
consisting  of  a  trough  for  the  thigh  and  leg  with  ^ 
ratchet  joint  at  the  knee.  It  is  only  in  very  b" 
cases,  however,  that  instruments  ai'e  of  any  set 
By  their  use  the  legs  can,  no  doubt,  be  straighteiu 
but  it  is  at  the  expense  of  stretching  the  e 
lateral  ligament,  and  consequently  rendering  the  km 
joint  so  flail-like  that  the  patient  is  unable  to  ^  " 
and  hardly  to  stand,  without  his  irons.  A  stiik 
example  of  this  was  furnished  lately  by  a  c 
my  colleague,  Mr.  Willett.  The  lad  wore  an  instrt 
ment  for  upwards  of  four  years.  At  the  end  i 
that  time,  when  the  irons  were  taken  off,  his  1^ 
could  either  be  placed  in  the  knock-kneed  o 
position  ;  in  the  latter  there  was  a  full  inch  betwe^ 
the  external  condyle  and  the  tibia.  He  ■ 
fore  placed  in  plaster  of  Farts  in  the  original  defonai 
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position  for  twelve  months  till  the  external  ligament 
Imd  again  consolidated.  Macewen's  ojwration  waa 
then  performed,  aod  in  a  few  weeks  the  lad  could 
Walk  without  instruments,  with  strong  and  useful 
knee  joints.  The  best  and  qnicke^st  treatment,  except 
in  slight  cases,  would  appear  to  be  some  form  of 
subcutaneous  osteotomy  of  the  femur,  although  in 
France  forcible  straiglitening,  either  by  the  hands 
(Delore'i  method)  or  by  an  instrument  called  an  osteo-  / 
clast,  is  the  operative  procedure  which  has  perhaps 
met  with  most  favour.  The  scope  of  this  work 
does  not  permit  of  a,  description  of  the  various  forms 
of  osteotomy  that  have  of  late  years  been  invented. 
A  short  account,  however,  of  tiioae  known  as  Mac- 
swen'a,  Ogaton's,  and  Eeeves's  (the  operations  now 
'coiiiuionly  practised)  will  be  given. 

Macewen's  operation  consists  in  partially  dividing 
the  femur  just  above  the  epiphysis  with  a.  cltisel, 
leaving  the  posterior  part  of  the  bone  which  is  in 
contact  with  the  popliteal  artery  intact,  and  then 
cracking  this  across  by  forcibly  straightening  the 
limb.  It  is  the  operation  now  most  frequently  done, 
and  although  it  has  in  a  few  instances  been  attended 
with  serious  acuidents,  such  as  a  wound  of  the  pop- 
liteal artery,  it  has  been  performed  many  hundieda  of 
times  with  the  best  results. 

Ogston'a  operation  consists  in  sawing  obliquely, 
while  the  limb  is  in  the  extended  posiliijn,  through 
the  internal  condyle,  which,  thus  separatei,  slides 
upwards  on  to  the  diaphysis  when  the  leg  is  forced 
into  a  straight  position.  The  chief  objection  to 
it  is  that  the  knee  joint  is  ojtened,  and  that  it  is 
liable,  in  consequence,  to  be  followed  by  inflauimatioa 
and  stiOness  of  the  joint,  and  even  by  sup[>uration 
and  anchylosis. 

Reeve»'»  condylar  operation  is  a  modiSoation  of 
Ogston's.      The   condyle   is  loosened  with   a  chisel 
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instead  of  a  saw.       The  oLiiei;t  aimed  a,t  is  to  io^ 
tro(luc«  the  chisel  behind    the   synovial   membraoe,  \ 
and  to  atop  short  of  the  articular  surface  so 
avoid  opening  the  joint.      Though  it  is  questionable  J 
whether  the  joint  is  i 
often  opened  aa  not  by  thia  \ 
method,  the  cliisel  appears  to  I 
.    do  less  damage  than  the  sav,  i 
and  the  operation  has  besn  j 
followed  by  few,  if  any,  i  " 
those  complications  that  ba^ 
attended  Ogston's. 

In  Reeves's  diaphysiaiii  1 
operation  the  shaft  of  tbtf.I 
femur  is  partially  divided  I 
with  the  chisel  from  the  I 
outer  side  at  the  junction  of  I 
the  middle  with  the  lover  3 
thli'd,  and  then  cracked  I 
aci'osa.  (The  line  of  these  j 
varioas  osteotomies  is  shown  | 
iQ  Fig.  81). 

Delm-e's  operation 
aists  in  forcibly  straight-  j 
ening  the  limb.  The  object  | 
aimed  at  is  the  tearing  of  I 
the  lower  epiphysis  of  the  i 
'  °M»eeiveii'»  femur  from  the  diaphysiR,  I 
but  it  is  doubtful  whether  j 
other  injuries,  such  as  mpture  1 
of  the  external  lateral  liga*  j 
ments,  etc.,  ere  not  as  often  produced,  as  it  has  hee^.  J 
followed  by  suppuration,  necrosis  of  the  femnr,  and  otber'>B 
complication!^  MM.  Bobit)  and  Collin  have  invented  Y 
instruments  for  making  Delore's  operation  more  prflv  1 
cise,  which  then  goes  by  the  name  of  osleoclHSf* 
After  any  of  these  operations  tho   limb  should  Lt6  { 
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.  placed  in  a  straight  position  on  a  long  splint  or  in 
B&variaji  plaster  splints  for  a  mouth,  and  subsequently 

^  for  another  six  weeks  in  ordinary  plaster  bandages, 
till  consolidation  has  occurred. 

Bow-Legs. 
Oenu  varain,  or  bow-legs,  is  a  deformity  in 
■which,  when  the  malleoli  are  placed  in  contact  with 
the  knees  fully  extended  and  the  patellie  looking 
directly  forwards,  the  knees,  instead  of  being  in  contact, 
are  separated  from  each  other  by  a  variable  inten'al. 
As  in  knock-knee,  both  legs,  or  one  leg  only,  may  be 
affected,  or  there  may  he  genu  varum  on  one  side  and 
valgum  on  the  other.  It  is  frequently  associated 
with  a  bowing  outwards  of  the  shaft  of  the  tibije, 
juat  below  the  upper  epiphysis,  or  at  their  lower  thirds, 
and  sometimes  with  a  bowing  of  the  femora  as  welL 
The  ejmptonis  ure  self-evident,  nnd  what  has  been 
said  of  the  cause,  pathology,  and  treatment  of  genu 
valgum  will  nearly  apply  to  genu  varum,  if  external  be 
substituted  for  internal  in  the  phraseology.  Whei'e 
the  tibia  and  fibuia  are  much  curved,  and  the  bones 
liave  become  consohdated  in  the  deformed  position, 
,  either  subcutaneous  linear  osteotomy  or  the  removal  of 
a  wedge-shaped  piece  from  the  tibia,  with  fracture  of 
the  fibula,  may  also  be  required. 

Deformities  of  Great  Toe. 
Hallux  valgus  and  hallux  varus  are  terms 
applied  to  a  deformed   and   partially   dislocated  great 
toe.     In  halhtx  valifua,  the  great  toe  at  the  metatarso- 
phalangeal joint  is  abducted  and  partially  dislocated 
from  the  metatarsal  bone,  and  crosses  in  extreme  cases 
either  over  or  under  the  second  and  even  the  next  toe, 
I   The  deformity  is  generally  attributed  to  wearing  too 
I   short  or  narrow-toed  boota,  but  long-standing  gout  and 
[   riieiimatism  are  thought   by  some  to  have  some  s" 
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in  its  production.  T!ie  little  too  is  often  dislocated  I 
mwai*ds  at  the  same  time,  whilst  the  other  toes  aro  1 
drawn  up  claw-like  to  make  room  for  the  great  and  I 
little  toes  below  them.  In  long-standing  caaes 
extemai  lateral  ligantent  becomes  shoi-tened,  and  thell 
]iead  of  the  luetatarsal  bond  distorted  and  iJiickenedd 
by  absorption  and  the  deposition  of  new  bone  around  %• 
whilst  ill  consequence  of  the  continued  chafing  aiidd 
pressure  of  the  boot,  the  skin  over  it  becomes  calloo^,] 
and  a  bursa  is  generally  produced.  This  bursa  is 
apt  to  become  inflamed,  and  is  then  known  as  a  hai 
or  it  may  suppurate  and  prodvtce  an  intractable  1 
ulcer ;  or  should  it  communicate  with  the  joint,  this  I 
also  may  be  attacked,  leading  to  caries  and  necrosis  of  1 
the  bones,  or  to  ankylosis.  In  old  people  such  an  ulcer  J 
may  become  a  starting  point  of  senile  gnngrene. 

Treatmeiit. — Slight  cases  are  readily  I'emedied  hy-M 
weariiij^  properly  shaped  boots  and  liy  avoiding  tooj 
long  standing  and   over-walking.       The   boot' should  1 
have  low  heels,  and  square  toes,  be  stiiiight  along  the  1 
inner  edge   and  sufficiently  long  and   wide  to  allow  | 
plenty   of  room   for  the  toes   to  resume   their  nc 
position.      In  severer  cases  some  form  of  apparatus  tor  I 
drawing  the   toe  into  its    normal  position    must  be   1 
employed.      Thus  a  chamois  leather  cap  may  be  worn   ( 
over  the  toe,  from  which   a  piece  of  elastic   webbing 
passes  along  the  inner  side   of  the  foot,  and  is  fixed    , 
round  the  heel  by  bands  of  adhesive  phiater ; 
steel  sole  plate  having  partitions  of  a  soft  material    [ 
for  separating  the  toes  may  be  worn  in  the  bootj  or  ^ 
a  wedge  ntay  be  htt-ed   to  such  a  plate  to  keep  i 
great  toe  from  its  neighbour.     At  night  a  light  shoe,  I 
provided  with  a  bunion  spring,  may  be  worn.     "TWa  ] 
spring  has  an  oval  opening  over  the  bunion  to  avoid  1 
direct  pressure  on  the  affected  joint,   and  the  toe  if 
gradually  everted  by  a  small  strap  passing   round  itj 
iixed  to  the  end  of  the  spring." 


Tlie  liiiraa  eLould  be  protected  by  soap  plaiater,  and 
when  enlarged  and  painful  painted  wiUi  tincture  of 
iodine,  or  rubbed  with  biniodide  of  mercury  ointment 
Should  it  suppurate  a  free  incision  should  be  made  and 
a  poultice  applied.  The  ulcer  met  with  in  this  aitu- 
atlou  UHualiy  requires  a  stimulating  treatment;  but 
when,  the  opening  is  Email  and  the  ekin  undermined, 
it  should  be  laid  freely  open  and  the  redundant  akin 
cut  away.     In  some  cases  amjjutation  of  the  toe  may 

I   lie  necEKsaiy. 

■  Hallnx  varus  is  very  much  less  common  than 

valgus.  In  it  the  great  toe  is  partially  displaced 
inwards  and  carried  away  from  the  other  toes,  instead 
of  towards  them  as  in  valgus.  It  may  occur  in 
talipes  equino-varus,    in   kuock-knee,  in   some  para* 

(lytic  afiections,  from  contraction  of  the  abductor 
poUicis,  etc  Should  it  continue  after  removal  of  the 
«ause,  a  properly  shaped  boot  must  be  worn  to  keep 
the  toe  in  place,  but  tenotomy  of  the  abductor  pollicis 
may  be  required. 

Hammer  toes. — This  term  is  applied  to  a  con- 
dition of  the  toes  in  which  the  first  phalanx  is  extended 
and  the  second  and  ungual  fiexed,  so  that  the  toes 
I  pi«sent    a    claw-like  appearance.       It    is    generally 
I  present,  as  has  been  stated,  in  talipes  equinus  and 
(vus,  and  in  halhix  valgus,  but  may  he  met  with  as 
D  independent  atfection  from  wearing  too  short  boots, 
I  It  is  then  generally  limited  to  the  second  or  third  toe, 
I  lOver  the  dorsal  surface  of  which  corns  commonly  form. 
I"  JTenototny  of  the  extensor  tendons,  and  even  ampu- 
I  tatiou  of  the  first  jihalanx,  may  be  necessary.     {Sea 
I  also  Talipes  cavus.) 

Supernumerary  digllHare  fi-equently  associated 
I  with  other  deformities  as  webbed  fingers  or  toes, 
I  double  liands  or  feet,  club  foot,  etc.  They  appear  to 
I  he  hereditary,  and  often  occur  in  several  members  of 
[_the  same  family.     There  may  be  sim2)1y  an  increase 
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in  the  mimher  of  fingers  or  toen,  tlie  extra  tligita  being;* 
either  of  normal  size,  or,  as  ia  more  frequent,  Bhortet 
and  smaller.  But  the  most  common  abnormality  iafl 
a  shrunken  and  malformed  little  finger  or  thumb,  a,t~M 
tached  excresceDce-Iike  by  a  pedicle,  often  consisting  1 
mttrely  of  skin,  though  sometimes  containing  a  slip  m'  1 
tendon.  An  extra  toe  oft«n  causes  no  inconvenience,  i 
and  need  not  be  interfered  with,  but  a  supernumerary  J 
finger  should,  as  a  rule,  be  amputated  at  an  earlyl 
period.  As  it  may  articulate  with  the  metacarpal  bont 
by  a  joiut  common  to  it  and  the  normal  finger,  it  iatl 
better  to  saw  through  the  phalanx  close  to  the  artitu-] 
lar  surface  I'ather  than  to  disarticulate. 

CODgenital  bypeitropby. — This  rare  conditio^fl 
la  generally  limited  to  one  or  moi'e  di^ts,  but  it  maf'l 
afiect  the  whole  of  one  or  more  limbs.  It  may  involr^F 
all  the  tissues  of  the  affected  part,  or  be  limited  to  thai 
bone  or  to  the  skin  and  subcutoneous  tissoe.  Some^l 
times  it  takes  the  form  of  a  distinct  excrescence  coibS 
slating  of  subcutaneous  tissue  and  fat.  The  remov^<l 
of  the  aiTected  part,  where  this  is  practicable,  is  gen»  I 
rally  indicated.  I 

UeScieDCf  of  bones*  —  Almost  every  bonal 
in  the  body  has  been  found  in  part  or  whoUyJ 
deficient.  Among  the  most  common  of  such  der| 
ficiencies  may  be  mentioned  absence  of  the  i-adius  w 
part  of  the  carpus  and  one  or  more  Sogers  in 
upper  extremity,  and  of  the  tibia,  with  deficiency  ol'l 
some  of  the  tarsal  bones,  and  bones  of  the  toes  in  thA  J 
lower.  lattle  can  be  done  in  the  form  of  surgical  | 
treatment,  but  in  the  case  of  the  lower  extremity  som9  J 
form  of  leg  iron  may  be  found  that  will  aid  the  palie&ifl 
in  walking. 


VII.     DISEASES    OF    THE    HEAD. 


Erysipelas  of  the  scnip  is  common,  and  the 
bulk  of  the  examples  of  the  idiopathic  form  of  the 
diBeaae  are  m  this  situation.  The  inflammation 
spreads  with  unusual  rapidity,  but  owing  to  the  tenae- 
nesa  of  the  Bcalp,  redness  is  but  very  little  marked, 
aiid    swelling    is    inconsiderable.      Certain    cerebraJ 

I  aymptomB  are  common  (lieadache,  vertigo,  drowsiness 
or  restlessness,  delirium.),  and  depend  usually  upon 
hyperffimia  of  the  pia  mater.  Owing  to  tbe  poasibility 
of  cerebral  complications  the  prognosis  in  erysipelas  of 

I  the  Hcalp  ia  a  little  mare  grave  thun  that  of  erysipelas 
elsewhere.     The  form  of  the  disease  most  often  met 

!    with  ia  that  known  as  the  "  cutaneous." 

Cellulitis,  or  dittise  phlegm  on  of  the 
scalp,  refers  to  a  spreading  inflammation,  commonly 
erysipelatous,  that  involves  the  loose  layer  of  connoo- 
tive  tissue  between  the  aponeurosis  of  the  occipito- 
frontalis  and  the  pericraniuui.  It  is  \i8ually  due  to 
a  wound  o]}ening  up  that  layer  of  tissue,  but  may 
depend  also  upon  deep  ulceration,  or  u]>on  suppura-    | 

I   tion  following  fracture,  etc. 

There  ia  a  deep  rapidly  spreading  swelling.     The 

I  parts  are  hot,  tender,  paijiful,  and  brawny.  Fluctuation 
appears  at  certain  points.  The  constitutional  aymp- 
s  of  BUj)pui-ativfc  fever  are  marked.  In  time  the 
whole  scalp  may  be  lifted  up,  and  may  be  found  rest- 

L  ing  upon  a  stratum  of  pus. 

If  the  matter  escapes  spontaneously  it  usually  £nds 
a  vent  in  the  temporal  or  mastoid  regions.     Sloughs  of 

I   the   connective   tissue   are   discharged  ;   necrosis   may 

J   follow.    The  inflammation  may  extend  to  the  meninges. 
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■   thrombosis  of  the  cerebiul   sinuses   may  follow. 
The  case  may  end   in  fatal  pyseraia.     In  favonrablo 
casea  prolonged  suppuration  usually  supervenes. 
I  Treatment. — The  head  should  be  shaved  and  free 

'    These  incisions  should  be  made  at  the  moat  dependent 
spots  possible,  aa  near  to  the  attachments  of  the  apo- 
neurosis as  the  swelling  extends,  and  out  of  the  way    . 
of   the  scalp  arteiies.      The  whole  scalp  should  be 
poulticed  with  wood  wool  poultices,  and  all  the  i 
sions  be  freely  drained.     The  ordinary  constitutional  { 
treatment  must  he  carried  out. 

When  the  more  acute  symptoras  have  subsided, 
the  head  may  be  compressed  by  means  of  a  Martin's 
eiaatio  bandage,  so  as  to  prevent  spreading  or  bagging 
of  the  pus.  AJl  sloughs  should  be  removed  aa  soon  as 
they  are  free  ;  and  the  drainage  tubes  retained  until  I 
the  discharge  has  become  insigniticant. 

Abscess  of  tbe  scalp  may  be  met  with  in 
three  situations:  1.  In  the  scalp  proper,  abore  the 
aponeuixisis.  2.  In  the  lax  tissue  beneath  the  aponeo- 
rosis,  3.  Beneath  the  pericranium.  Abaceasea  in 
the  first  and  third  situations  are  circumscribed,  but  j 
those  beneath  the  aponeurosis  are  generally  diffusa 
Scalp  abscesses  may  follow  nontusions,  ecchymoaes, 
wounds,  fractures,  the  breaking  down  of  scrofulous  or 
syphilitic  depoaits,  and  bone  affections.  They  all  de- 
mand an  early  incision,  bnt,  apart  from  this,  call 
for  no  special  treatments 

Tumours  of  the  Scalp. 
Hiemaloma. — Collections  of    blood    (like    ab- 
scesses) may  be  met  with  in  three  situations  :    I.  la  , 
the    subistance  of    the    scalp    (these    are    small  and 
circumscribed).      2.  In  the  las    tissue    beneath    the   1 
aponeurosis   (these   hiematoniata    may  be   vei^y  exten- 
aive,    and    may  involve    nearly   the    whole    of    thaj 
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ng  limited  only  by  tlie  attaclimenta  of  the 
aponeurosie),  3.  Beneath  the  pericraniiuu.  The 
fijRt  two  named  follow  simple  contusions,  and  de- 
mand no  special  consideration.  The  last  nameil  are 
UBually  spoken  of  as  cepJtal-hcematomata,  and  present 
some  points  of  interest.  They  are  met  with  in  the 
newly  bom,  depend  upon  some  injury  received  duiing 
birth,  are  more  common  in  males  thaji  in  females,  and 
are  usually  situated  on  the  parietal  bone,  esijecially 
that  of  the  right  aide.  They  usually  appear  witliiii 
forty-eight  hours  of  birth,  ajid  form  soft,  elastic, 
fliiotuating,  and  painless  tumours  of  variable  siM. 
They  are  always  precisely  limited  by  the  pericranium, 
and  therefore  never  extend  beyond  a  suture.  In  ft 
few  days  the  centre  of  the  aweilmg  feels  soft,  and 
around  its  margin  is  noticed  a  tolei'ably  hard  ring. 
The  latter  is  probably  due  to  partial  coagulation,  and 
in  olil  cases  nisy  be  replaced  by  a  harder  ring  of  ill- 
foiTued  bone.  The  prognosis  is  favourable,  the  swel- 
ling dis:ippeariug  in  from  fifteen  days  to  two  months. 
The  condition  calls  for  no  treatment. 

Sebaceous  eysM  are  peculiarly  common  on  the 
scalp.  Theysre  apt  to  be  multiple  and  may  attain  great 
tfi^e.  They  form  roundish  tumoure  with  very  distinct 
walls.  They  are  movable,  po,ssessed  of  faint  fluctua- 
tion, and  cannot  he  separated  from  the  sldn.  When 
of  large  bize  the  huir  that  co\ei-a  them  atrophies,  and 
tJie  tumour  becomes  bare.  They  are  of  very  slow 
growth,  may  remain  stationary  for  an  indefinite  time, 
are  painless,  and  contain  altered  sebaceous  matter  and 
epideiTnal  debris.  Many  present  a  black  point  upon 
their   summits.       They   are   apt   to  suppurate    if    ini 

When  Buppui-ation  occurs  tfie  skin  in  time  gives 
way,  the  sebaceous  matter  protrudes,  and  granulations 
spring  up  from  the  exposed  sac  wall  In  this  way 
a  fungating  vascular  mass  ((/le  follicular  or  /ungating 
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tileer  of  the  gcalp)  may  be  produced,  which  closely  r 
Bpmbles  epitheliomct.     From  this  disease,  however,  it  I 
may  be  separated  by  the  history  of  the  case,  by  thtt  1 
jirevious  existence  of  a  sebaceous  cyst,  by  the  absence  of 
any  infiltiation  at  the  margins  of  the  sore,  and  of  any 
enlargement  of  lymphatic  glands.      The  only  rnodn  o( 
treating  sebaceous  cysts  is  by  excision. 

Congenital  dermoid  cysts  resemble  the  seba- 
ceous cyst  in  most  points.  They  are,  however,  Bmall, 
Bpldom  exceeding  a  diameter  of  two-thirds  of  an  inch, 
are  of  very  slow  growth,  are  congenital,  and  contain  in 
addition  to  sebaceous  matter,  as  a  rule,  a  number  of 
iiae  hairs.  They  are  most  commonat  the  outer  angle 
of  the  orbit,  and  always  have  deep  connections  with 
the  pericranium.  They  may  lie  in  actual  depres- 
sions in  the  cranial  bones.  Tiiey  should  be  eseised 
when  possible,  but  those  about  the  orbit  have  often 
such  deep  connections  as  to  render  complete  excision  | 
imjKisaihle  or  inadvisable. 

UomH.  — These  strange  excrescences  are  developed  J 
from  the  interior  of  a  sebaceous  cyst  that  has  l 
opened  up  by  rupture  or  inflammation.  They  are! 
formed  of  sebaceous  matter  that  has  become  dry  and  I 
homy  from  exposure.  As  fresh  matter  is  constantlj'  • 
being  produced  by  the  cyst  wall  at  it«  base  the  horn 
grows.  Some  have  attained  the  length  of  si 
inches.  TLey  can  be  best  treated  by  carefully  excising 
their  bases,  including  the  whole  of  the  remains  of  the 
sebiiceous  cyst. 

Fnchydermatocele.— This  remarktible  affection^ 
is  also  known  as  elephantiasis,  and  as  hypertrophy  Q 
the  scalp.     It  consists  of  an  immense  over  growth  c 
the  scalp  tissues.     The  tumour  formed  consists  mainl^ 
of  connective  tissue,  and  hangs  down  as  a  huge  pendit 
lous  tumour,  that  is  often  lobulated,  is  flabby  t&  the 
touch,  is  painless,  and  covered  by  normal  skin  (Fi^  ^3)J 
27ie  tamottr  may  cover  the  eyes  and  even  drag  v 
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the  mouth.     It  is  iniiocent,  i 

its  bulk.     In  eome  cases  it 

appears  at  puberty  or  in  y 

common  about  the  temporal 
L  benefit  may   attend    the 
vtase    of    long    continued 
ppresBure,  but  if  this  fails 
I  excision    offers   the  ouly 

altemHtivp  treatment 
Fnenmatocele.  — 

This  name  is  given  to  a 

tumour    containing    air ; 

the  collection  is  beneath 

the  pericranium.     Poeti' 

matocele  is  usually  met 

■with   over    the    mastoid 

process ;     one    case    lias 

been  described  as  existing 
'  the  frontal  sinus. 
_  The  mastoid  cella  or  frontal  sinna  have  become  per- 
l.forated,  and  air  finds  its  way  under  the  pericranium 
I  from  the  middle  e-ar  in  the  one  chbb,  and  from  the  nose 
I'  in  the  other.  The  perforation  may  be  due  to  accident, 
I  to  caries  sicca,  or  to  atrophy  of  the  bony  walls  of  the 
or  sinus.  The  tumour  is  small,  round,  painless, 
I  and  tympanitic.  By  pressure  it  may  be  made  to  dis- 
I  appear,  Its  progress  is  exceedingly  slow,  and  it 
laily  produces  no  trouble.  It  should  be  treated 
I  simply  liy  the  pressure  of  a  carefully  applied  pad. 

In  addition  to  these  special  tumours,  the  followiug 

e  also  ta  be  met  with  in  the  scalp  :  Ntevi ;  cirsoid, 

I  racemose,    and    arterio-venous    aneurisms ;    arterinl 

x ;  sarcomata ;  fatty,  fibrous,  and  pajiillomatoi 
I  growths.  The  thi-ee  last  named  ai-e  very  rar 
[  These  tumours,  differing  in  no  essential  respect  from  \\\ 
[  growths  found  elsewhere,  demand  no  especial  notice. 
I  Hievi  and  arterial  angeiomata  are  more  coiauvcw.  tso.'SnR 
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head  tbanin  any  otherpartof  Uie  body.  Thefiratui 
are  most  often  met  witli  about  the  anterior  fontanell^  I 
the  orbit,  and  the  temple,  and  the  latter  in  coimectioR  J 
with  the  temporal,  posterior  auricnlar,  and  occipib 
wteries. 

Affections  of  the  Skull. 

Menlnfcocele ;  eocephalocele,  tardrem 
phalocele. — These  terms  are  appHeJ  to  certain  tumoiu 
that  consiBt  essentially  of  a  protrusion  of  aoine  part  <i 
the  craniiil  contents  through  an  aperture  in  the  BkuQ 
They  are  all  congenital.  When  the  tumour  contains  J 
protrusion  of  the  meninges  only,  the  term  meningoceU 
is  used  ;  when  a  protrusion  of  brain,  the  term  encephi 
locele  ;  and  wiien  the  mass  is  formed  by  a  portion  c 
brain,  greatly  distended  with  fluid  from  a  dropsiofl 
ventiicle,  it  receives  the  name  of  hydrencephalooele.  { 

Of  these  three  tumours  the  last  named  is  the  u 
common,  while  the  pure  meningocele  is  the  most  r 

These  pi-otnisions  depend  upon  congenital  defec 
in  the  development  of  the  skull,  whereby  gaps 
in  the  croDial  bones. 

Situation. — The  most  common  site  is  the  occipita 
region,  where  the  gap  is  found  about  the  middle  lin 
of  the  occipital  bone,  and  whence  it  may  extend  to  th4  J 
foramen  magnttm  or  the  posterior  fontanelle. 

The  site  next  in  frequency  is  the  root  of  the  noMtij 
the  protrusion  leaving  the  skull  between  the  cribrifonAjl 
plate  and  the  frontal  hone,  and  appearing  ext«mal^7| 
between  the  frontal  and  nasal  bones.  Tumourq  inthw  J 
eite  are  usually  much  smaller  than  those  on  the  occi-.  \ 
put,  and  being  very  often  covered  by  red  and  vasoulat,  J 
skin,  have  been  mistaken  for  n^vl.  The  rarest  aitu&r  J 
tion  is  at  some  point  (usually  at  a  suture  line)  aboniJ 
the  sides  or  base  of  the  skull.  Tumours  developed  i 
the  latter  situation  have  projected  into  the  orbit,  t* 
moath,  and  the  pharynx. 
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'mptoms. — These  protrusions  appear  as  roundisli 
I    tumours,    covered     usually   by   normal   skin, 
Vhich  may,  however,  be  greatly  thinned  and  also  ex.- 
I  Goriated.     They  usually  have  a  pulsatioa  synchronous 
with  the  heart,  and  may  be  reduced  more  or  less  by 
pressure,  such  reduction  being  often  fallowed  by  brain 
symptoms  (heudacbe,  vomiting,  convulsions,  stupor,etc.). 
They  are  often  pedunculated  and  pendulous.     The 
hola  in  the  skull  can  usually  he  made  out.    On  forcible 
expimtion  the  tumour  as  a,  rule  becomes  more  tense  or 
increases  in  size.      If  the  mass  be  small  the  skull  will 
mal  in  outline  ;  if  large,  the  child  will  be  micro- 
keep!  la  lie. 

The  separate  symptoms  and  the  features  in  the 
fdifferential  diagnosis  are  exhibited  in  the  following 
■  teble. 


Siia  a.-\i 

Pedicle. 

Flnatimtion. 

II«nraoc.i.s     .        . 

imUl.     SMtii™ 

d,mcnl»ted. 

Most  digtinct. 

toOIPHilOCBL* 

Bm^U.     SurfBCO 

Wide  1»" 

-is.'- 

ATaaiit. 

Often  large  uid 

""""■ 

■ 

PnlBation. 

Rednolbility. 

u^,^.,  .    . 

Pflrfeot. 

Barely  tiemsal. 

Always  r^da- 

>— — 

Opuine. 

Dlitinot. 

Bedudble,    hnt 

|rT««N™PH.i™.L« 

d-pendoEt     or 
moat      proail 

Barely  presont. 

Irreduoible. 
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Prognotis. — The  majority  of  the  subjects  of  thesag 
deformities  die  within  a  short  period  of  birth, 
hydrencephalocele  the  prognosis  is  absolutely  bad  ; 
meningocele  it  is  the  least  hopeless.  In  most  cases  | 
the  tumour  increases,  and  in  time  bursts,  caiuii^J 
death  from  collapse,  convulsions,  or  acute  meningitaBi,  fl 
It  may,  however,  remain  stationary,  and  the  patienb  I 
may  attain  adult  life.  In  the  case  of  menin^^etoi  V 
the  bony  gap  may  become 


I 


rHfdreDcephalooele 


Meningocele.       Empty    thfi 

trocar,   and   repeat   the  tappings  as  the   i 

This   has  resulted  in   cure.      If,   howevei 

ve-fill  in  a  shorter  time  after  each  tapping,  and  thflj 

fluid  become  dull,  injections  of  iodine  may  be  nsed'Tf 

(tr.  iodi.  one  part^  water  two  pai-ts) ;  this  n 

however,  met  with  little  success.     As  an  alternatiTol 

the  excision  of  the  sac  under  antiseptic  precautionsfl 

may  be  entertained.      2.  Encephalocele,      Bepeat^'' 

tappings  (if  there  be  fluid  in  the  sac),  followed  I" 

pressure   by  means   of  an   elastic   bandage,  may  1 

employed.     3.  Hydrencephalocele  ia  not  adapt«d  f 

any  operative  interference. 

Caries  and  necrosis.— Caries  of  the  skull  \ 
less  common  than  necrosis,  iind  may  be  due  to  injui 
to  syphilis,  or  to  scrofula.    It  is  most  often  met  with-d 
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^^f  ^e  exteriml  tAble,  but  may  commence  In  the  inner 
^H  table  or  the  diplQe.  The  bones  usually  involved  are,  in 
^H  order  of  frequency,  the  frontal,  the  mastoid,  and  the 
^H  'Occipital  The  disease  may  be  very  extensive,  and  in 
^H,  any  form  the  cranial  vault  may  be  perforated.  This 
^H  perforation  may  occur  at  many  spots,  especially  in  the 
^B  syphilitic  foi-m,  and  through  the  holes  so  formed  the 
^^  pulsations  of  the  brain  may  be  recognised.  la  such 
^^k  cases  the  dura  mater  is  thickened  by  inilammatory 
^1    deposit; 

^B  The   pathology    and    general    symptoms    of    the 

^H    affection  do  not  differ  fi-om  chose  of  caries  elsewhere. 

^H    The  gravity  of  the  disease  depends  to  a  great  extent 

^H   upon     certain     tpixial     compUeations.      These     are 

^F  pyaemia    from   suppurative  phlebitis   of  the    diploic 

veins,  thrombosis  of  the  cerebral  sinuses,  collections 

of    puH   between    the    dura    m.at«r    and    the    bone, 

meningitis    of    the    convexity,   and,    in  rare    cases, 

abscess  of  the  brain. 

ITreatTmnt. — Treat  the  constitutional  condition. 
.Evacuate  all  collections  of  pus  ;  keep  the  parts  clean. 
.If  the  caries  be  spreading,  a  cautious  use  of  the 
gouge  may  be  advised.  If  pus  be  pent  up  either  in 
the  substance  of  the  bone  or  beneath  the  dura  mater, 
the  application  of  the  trephine  is  called  for.  Tn 
many  cases,  also,  of  early  spreading  caries,  the 
trephine,  not  necessarily  applied  through  the  whole 
thickness  of  the  skull,  may  arrest  the  diaeasa 

Necrosis  may  follow  contusions,  lacerations  of 
the  scalp,  fractures,  bums,  and  extravasations  of  blood 
beneath  the  perici-anium  or  the  dura  matei-,  or  it  may 
follow  the  eruptive  fevers,  or  depend  upon  scrofula 
or  tertiary  syphiKs,  The  last  named  cause  is  the 
most  common  of  all. 

In  the  idiopathic  forms  the  froutal  and  parietal 

^bones  are  most  often  involved.     The  whole  thickness 

if  the  bone  may  necrose,  but  more  usually  the  disesaa 
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involves  only  the  ont^r  table.      In   very   i 
has  involvod  only  the  inner  table. 

The  necroaia  is  usually  limited,  but  it  may  be 
very  extenBivc,  and  in  some  recorded  caaea  nearly  the 
whole  of  the  vault  of  the  skull  has  been  lost  by 
necrosis  in  the  process  of  years. 

The  mode  of  separation  of  the  sequeHtmm  \ 
same  as  that  obsei-ved  in  necrosis  elsewhere  (nee  Arb 
II.,  page  134),  and  the  only  pathologioal  feature  Bpeciiil 
to  skitll  oecroKis  is  the  absence  of  any  newbono  foiv 
niatioQ.  The  sequestrum  is  not  retained  or  iuvaginated 
by  new  bone,  and  the  gaps  left  in  the  cranium  ufteF 
the  separation  of  the  sequestra  are  tilled  up  by  fibronEt 
tissue  only.  The  special  complications  that  mc^ 
attend  caries  may  attend  necrosis. 

Treatment. — Gipe  free  eiit  to  all  dischargefl. 
Superficial  necrosis  may  be  practically  left  to  itself 
or  the  process  of  exfoliation  may  be  aidtsd  by  the  V 
of  strong  sulphuric  acid.  Remove  all  loose  sequest 
If  the  dead  piece  be  too  large  for  convenient  reuioval, 
it  may  be  trephined  and  removed  in  seRments.  Th« 
trephine  may  also  be  used  when  pus  collects  between 
the  dura  mater  and  the  bona 

Tmnonrs  of  llie  sknil.  Osteomata. — Tfaosft, 
bony  tumours  that  grow  from  the  outer  table  of  thtii 
skull  are  called  exostoses,  those  springing  from  thtf' 
dipiOe  or  inner  table  enostoses.  Some  are  spongy  o 
cancellous  in  structure,  but  the  majority  have  llifl 
structure  of  ivory  exostoses.  These  tuisoan  ar^ 
often  multiple,  sometimes  symmetrical,  and  are  moirtt' 
commonly  found  in  connection  with  the  frontal  bonc^, 
and  next  in  frequency  with  the  mastoid  and  occipital;' 
bones.  They  are  usually  irregular  and  bossy ;  they  ft 
of  slow  growth,  and  only  cause  trouble  when  the^ 
compress  the  brain  (enostoses)  or  grow  into  the  orbit 
or  nose.  Exostoses  in  the  latter  sites  may  necrose  m 
masae,     In  the  great  majority  of  caaes  the,TO  tumouri 
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call   for  no   operative   interfere!  c 
affected  by  none. 

In  very  rare  inataiiceB  the  following  groaillia  have 
been  met  with  in  the  skulL  Hydatid  cysta;  angeio- 
matw  ;  eavcomata  growing  from  the  pericranium  or  the 
dipliie.  These  tumours  are  usually  of  the  spindla- 
oelled  variety,  and  are  more  often  secondary  than 
primary.  If  growing  from  the  dipl6e  they  ex- 
pand the  outer  table,  and  for  a  time  foroi  tumoui"a 
with  thin  bony  sheila.  They  are  beyond  treat- 
Carcinoma  of  the  skull  ia  met  with,  but  always  as 
a  secondary  afiectiun. 

Fungus  or  the  dura  maicr.^This  term  is 
applied  to  a  aarcoicatous  tumour  growing  from  the 
dura  mater  (and  in  very  rare  instances  from  the  pia 
mater  or  arachnoid)  that  haa  penetrated  the  cranium, 
and  ba^  appeared  under  the  Bcalp. 

The  growths  may  be  primary  or  secondary,  The 
former  are  the  less  common  and  are  single,  the  latter 
nre  due  to  metastasia  and  are  often  multiple.  This 
form  of  sarcoma  is  rare,  since  the  majority  of  the 
sarcomata  of  the  dura  mater  do  not  perforate. 

Syinptomi. — In  most  cases  no  symptoms  precede 
(he  appearance  of  the  external  tumour.  In  other 
oases  there  are  cerebral  symptoms  (headache,  neuralgia, 
vertigo,  vomiting,  convulsiona,  etc.).  As  the  tumour 
makes  its  way  through  the  bone,  a  soft  spot  of  thinned 
Ixine  may  perhaps  be  felt  at  the  vertex,  which  crackles 
on  pressure.  This  thin  bone  gives  way,  anil  the 
sarcoma  protrudes  as  a  small  flat  firm  tuniouf  that 
palsates  and  can  be  reduced  on  pressure  ;  on  reduction 
the  hole  in  the  skull  may  he  made  out.  The  mass 
Bocn  grows,  and,  spreading  beyond  the  hole,  becomes 
more  prominent  and  softer,  and  at  the  same  time 
sducible  and  no  longer  pulsating.  If  the  patient 
long  enough  the  mass  may  fungate  through  the 
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Ncalp  tiasiiea.  Sarcomttta  growing  from  the  Iwne  atti^ 
liarder,  are  never  reilucible,  and  never  pulsate.  ■ 

Tke  atfection  is  rapidly  fatal,  and  is  beyond  tho'  ■ 
reach  of  any  but  palliative  treatment.  ■ 

Hypertropliraf  tbeskall.^l.  Some  few  cases  ■ 
of  simple  hypertrophy  have  been  noted.  The  Hnhjeots  I 
Lave  usually  been  advanced  in  life.  The  hypertrophy  I 
has  involved  the  entire  skull  evenly,  ov  has  beett  I 
limited  to  some  portion  of  it.  The  cause  of  th»  fl 
condition  is  unknown.  I 

2.  Oateo-poroda. —  This  term  is  applied  to  certain  B 
large  thick  skulls  with  obliterated  sutures,  the  bones  I 
uf  which  on  section  appear  uniform  and  finely  porona  I 
like  white  brick.  The  general  shape  of  the  akull  is,  as  ^A 
a  rule,  not  altered,  but  the  component  bones  may  be  ■ 
four  or  five  times  their  normal  thickness.  This  M 
change  is  more  or  less  entirely  limited  to  the  vault  <rf  1 
the  skull.  In  some  casea  this  peculiar  hypertrophy  I 
has  been  associated  with  osteo-malacia,  and  in  other  I 
instences  with  osteitis  deformans.  In  the  latter  I 
affection,  however,  the  bones  are  usually  quite  denW  \ 
on  section,  and  the  dimensions  of  the  skull  are  greatly  I 
increased  in  all  its  diameters.    (See  Art,  ii.,  jiage  1 29,V  I 

3.  In  leontiasis  oaainm  the  skull  is  thickened  ana' I 
deformed  by  the  gi'owth  of  irregular  bossy  masses  wfl 
rough  and  porous  bone.  These  masses  may  beverylar^.B 

'  are  often  symmetrical,  and  produce  great  deformity,.! 
The  frontal,  parietal,  and  malar  bones  are  most  oftolk  J 
afiect«d,  the  orbits  and  nasal  fossie  may  he  encroache4L.| 
upon,  and  certain  of  the  cranial  foramina  closed.  It^l 
ap|>ears  usually  at  or  before  puberty,  and  is  of  ltIl<-4 
known  origiit.  Pressure  symptoms  of  various  kiucbll 
may  arise.  ■ 

No  form  of  hypertrophy  of  the  skull  is  amenald«-« 
to  any  but  palliative  treatment.  1 

Cbronic  bydrocepbal lis.— This  term  iB  a|K« 
plied  to  a  disease  of    young   children    oharacteriaeaj 
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■fey  certain  accumulations  of  fluid  within  the  cranial 
cavity.  Tlie  fluid  niay  be  withia  tlie  Tentriclea  (inter- 
nal hydrocephalus)  or  u  the  auhdural  space  (external 
hydrocephal  a) 

Internal  1  ydroaepl  aim  13  the  usual  form.  Tiie 
ventricleB  are  enormously  d  stended,  the  ganglia  flat- 
tened out,  the  convolut  o  a  unfo  detl,  and  the  bmln 
matter    very    greatly  thinned      In   eevere   cases  the 
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covering  of  brain  matter  may  not  be  more  than  half 
to  a  quarter  of  an  inch  thick  over  the  most  distended 
parts  of  the  ventricle.  The  head  enlarges,  the  bones 
are  sepai-ated,  and  the  fontanellea  and  autnres  become 
of  considerable  width.  The  orbital  plate  of  the  fron- 
tal is  thnist  down,  and  the  cavity  of  the  orbit  become 
greatly  narrowetl  The  zygomatic  fossM  are  filled  up, 
the  Bcalp  is  full  and  t«nse,  and  covered  by  prominent 
veins.  Fluctuation  may  be  detected  in  the  gaps  be- 
tween the  bones. 

ExUrital  hydroeepJialiig  cannot  be  detected  fiwrn  tht 
internal  form  except  in  this,  that  there  is  in  the  pi        ' 
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variety  no  displacement  downwards  of  the  orbital  plate 
of  the  frontal  bone.  ' 

The  frrognmis  is  bad.  The  great  majority  die  of 
exhaustion,  or  of  coma,  or  convulsions,  or  even  acute 
cerebral  mischief.  The  cases  where  the  child  has 
grown  up  to  adnlt  life  or  even  survived  a  few  years 

TreatmeTit. — With  the  general  treatment  of  ti>«- 
disease  the  present  article  has  no  concern.      The  local  fl 
treatment  proposed  in  certain  cases  consists  (1)  in  Xham 
use  of  pressure,  and  (2)  in  paraoenteaL 

1.  Pressure  may  be  applied  by  means  of  strapping^ 
or  an  elastic  bandage.  It  is  merely  a  palliative  J 
measure  that  may  do  good  in  s( 
others  it  excites  cerebral  symptoB 

3.   Paracentesis  has  met  with  si 
the  operation  is  now  seldom  practiced,     It  has  afforded 
temfHirary  relief  in  a  few  instances,  and  has  appeared 
to  check  the  disease  when  progressing  rapidly,   Avery  | 
fine    trocar   is  entered   at  the    coronal   suture,   about  ^ 
one  inch  from   the   anterior  footanelle,  e 
downwards  and  backwards ;  only  a  small  quajitity  of  "I 
fluid  is  drawn  off  at  a  time,  1 

The  use  of  iodine  injections  in  bydi-ocephaluH   has  J 
been  only  attended  by  unsatisfactory  results. 

Removal  of  cerebral  tnaionrs. — This  pro-  I 
cedure  has  been,  bo  far,  adopted  in  one  case  only.  The  ' 
surgeon  was  Mr.  Godlee ;  the  physician  in  charge  erf 
the  case.  Dr.  Hughes  Bennet*  The  patient  was  a  , 
man,  aged  25.  His  chief  symptoms  were  agonising  J 
headache,  vomiting,  optic  neuritis,  and  paralysis  of  J 
the  left  upper  limb. 

There  were  no  external  evidences  of  tumour. 
Bennet   diagnosed    a  tumour  of   the    cortex,    at    tfaa* 
middle  third  of  the  fissure  of  Rolando,  and  at  thi« 

•  Mni-Chir.  Trans.,  1S83. 
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spot  a  glioma  the  size  of  a  walnut  was  discovered  at 
the  operation.  The  opening  in  the  skull  was  made 
by  three  trephine  holes,  each  with  a  diameter  of  one 
inch.  The  growth  was  removed  by  means  of  Volk- 
man*s  scoop.  Bleeding  was  arrested  by  the  cauteiy. 
The  procedure  was  conducted  under  Listerian  pre- 
cautions. The  operation  did  not  affect  the  patient^s 
intelligence,  and  led  to  no  special  disturbance.  His 
symptoms  were  for  a  while  much  improved.  Un- 
fortunately the  wound  became  septic,  a  hernia  cerebri 
formed,  and  the  patient  died  at  the  end  of  four  weeks 
of  meningitis.  But  for  this  surgical  accident  there  is 
every  reason  to  suppose  that  the  case  would  have 
resulted  in  complete  cure. 


VIII.     JNJQRIES  OF  THE  HEAD. 


I 


Injubibs  of  thb  Scalp. 

Injuries  of  the  scalp,  though  always  of  im-J 
portauce,  yet  frequently  become  of  secoudary  intoresti  f 
in  consequence  of  being  accompanied  by  some  li 
of  tlie  akuli  or  its  contents.  Whilst  subject  to  the  I 
same  classification  as  injuries  of  otlier  regions,  tlie  | 
jieculiai  anatomical  structure  in  which  they  o 
often  gives  scalp  wounds  a  chaiacter  of  their  own.  I 
Notwithstanding  the  frequency  and  triviality  of  "  cut  I 
heads,"  there  is  generally  a  disposition  to  over-rato  [ 
their  gravity,  first,  because  of  their  possible  compli- 
cation with  deeper  injuries ;  and  secondly,  because  of  I 
an  old  and  deeply-rooted  belief  that  they  are  more  I 
likely  to  be  followed  by  erysipelas  and  allied  diseases  | 
than  are  wounds  of  other  regions. 

They  may  be  divided  thus ;  A.  Contuaions. 
Wounds.  The  latter  may  be  subdivided  into  (\)J 
incised,  (3)  contused,  (3)  lacerated,  (4)  puncturec^l 
(a)  poisoned,  (6)  gun  shot,  and  {T)  "  flap  "  woundB,^! 
these  last  being  usually  a  combination  of  contaaod'] 
ajid  lacerated  injuries,  worthy  of  particular  mention. 

Before  entering  upon  a  description  of  thesfl  \ 
lesions,  it  may  be  well  to  glance  at  the  anatomical  ■ 
arrangenienls  which  confer  special  characters  on  some  J 
of  these  injuries. 

The  scalp  is  a  complex  structure  tightly  covering  I 
but  movable  upon,  the  cranium.  Its  principal  com^  I 
ponents  are  :  the  skin  Mnth  ita  appendages,  and  the  I 
occipito-frantalis  muscle  with  its  intervening  tendon, .  I 
the  epicranial  aponeurosis.    Of  great  importance,  from  1 
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a  snrgicflJ    point  of  view,    are    two    planea   o£    cou- 

nective   tissue,  one  between  tlie  skin  and  subjacent 

aponeurosis,  and  tbe  second  separating  the  apuneu- 

roaia  from  the  pericranium.      The   first   or   exterior 

layer  of  connective  tissue  is  of  a  dense,  fibrous  ch*- 

.   Tacter,  containing  in  its  snlistance  the  blood-vessela 

I   and  nerves ;  whilst,  as  the  muscle  is  to  glide  freely 

over  the  cranial  vault,  the  layer  beneath  it  is  of  a 

loose  character,  readily  torn  and   sparingly  supplied 

with   blood.     Removal    of    the   scalp,    for  whatevef 

purpose,    ia    efiected    by    tearing    through    thia    in- 

>  ferior  layer,  and  is  a  process  very  readily  performed. 

,    Pub  formed  within  the  superficial  piano  most  com- 

,  monly  constitutes  an  abscess,  and  blood  in  the  same 

.    position  a  circumscribed  tamour,  but  when  either  is 

'    found  in  the  deeper  connective  tissue  layer  it  forraH 

a  diffuse  swelling,  tending  to  project  in  the  direction 

of  the  eyelids  or  ears. 

Tlie  fact,  too,  tiiat  the  copious  blood  and  nerve 
supply  of  the  scalp  lies  in  the  subcutaneous  connective 
tissue,  explains  the  well-known  axiom  that  practi- 
cally the  scalp  never  sloughs  ;  for,  though  it  is  true 
that  a  portion  of  it  may  be  destroyed  by  direct  injury 
or  pressure,  yet  the  mortification  is  limited  to  the 
part  immediately  involved.  In  the  case  of  the 
scalp,  deep-seated  suppuration  ia  powerless  to  destroy 
the  vitality  of  the  superficial  parta,  whose  blooil- 
vessela  the  pus  can  neither  strangle  nor  destroy. 
The  lymphatic  vessels  of  the  scalp  aj*  numerous,  and 
spem  specially  prone  to  propagate  the  results  of  irrita- 
tion of  their  peripheral  ends  to  the  glands  in  the  neck. 
A.  Contusions  of  the  scalp  may  be  divided 
into  those  special  to  new.born  children  and  those 
,    found  at  all  other  ]jeriod8  of  life. 

The  furmer  are  the  direct  result  of  injury  during 
parturition.  Amongst  them  the  ordinary  scalp  tumour 
or  atirut  sueeedmieum,  found  in  most  cases  of  head 
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presentation,  oaii  scarcely  be  reckoned  as  a.  morbid 
condition,  inasmuch  aa  it  is  caused  by  mere  local  con- 
gestion and  tcdema  due  to  mechanicni  obstruction  of 
the  venous  trunks  by  the  contracted  03  uteri,  "When, 
however,  the  constriction  has  been  more  considerable 
or  has  lasted  longer,  Home  of  the  dilated  blood-vessels 
may  be  ruptured  and  an  extravasation  take  place, 
in  which  case  a  more  serious  condition  results,  and 
a.  tumour  is  formed  which  has  received  the  name  of 
uephal-hivmatoma.  {See  Article  on  Diseases  of  the 
Head.) 

The  other  conliisiones  neonatorum  are  locaKsed  and 
small,  and  are  produced  by  direct  violence,  either  from 
maternal  structures  or  from  obstetric  instruments. 

These  contusions  vary  in  intensity  and  effects; 
slight  ones  tend  to  rapid  resolution,  but  a  greater 
degree  of  pressure  may  result  in  ulceration  or 
sloughing.  The  natural  vitality  of  the  infantile 
structures  usually  influence  even  those  conditions,  and 
frequently  the  morbid  action  terminates  in  healing,  but 
sometimes  more  severe  consequences  ensue,  such  aa 
shock,  localised  spasm,  or  jiaralysis. 

Contusions  at  other  periods  of  life  vary  in  extent 
from  the  slightest  subcutaneous  ecchymosis  to  the 
formation  of  a  bloody  tumour,  and  when  they  occur  in 
the  supra-orbital  region  they  may  pi'esent  special  and 
important  local  complications. 

The  iimple  eontutwn  requires  no  special  desorip- 
tion,  nor  does  it  coll  for  any  special  treatment 

The  traumatic  bloody  tumour  of  tlie  scalp,  how- 
ever, requires  a  special  description,  and  it  is  noc 
always  possible  to  say,  with  certainty,  into  whioh  plane 
of  connective  tissue  the  blood  is  extravasated.  Though 
usually,  when  the  tumour  is  large,  the  extravasation 
is  imder  the  epicranial  aponeurosis  ;  in  many  cases  its 
presence  is  complicated  by  a  fracture  of  the  skull, 
when  it  may  lie,  possibly,  under  the  pericranium. 
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The  cause  of  the  tumour  is  usually  a  severe  iiyury, 
ijgnch  as  a  hlow  of  a  heavy  instrument,  or  a  fall  ou  the 
head  from  a  height.  A  soft  fluctuating  tumour  is 
in  these  cases  readily  felt,  yielding  to  pressure  at 
its  centre,  but  giving  the  feeling  of  having  a  hard  and 
Bometinies  apparently  sharp  margin,  a  distinction  which 
results  from  the  fact  that  the  central  portion  contains 
fluid,  and  the  circumference  coagulated,  blood. 

The  dviffnoaiti  between  such  an  extravasation  and 
a.  depressed  fracture  of  the  skull  is  easily  laid  down, 
4>nt  not  always  so  easily  made  ;  and  instances  are  not 
infrequent  in  which  surgeons  of  great  experience  have 
lieen  doubtful  oi"  even  mistaken  in  their  judgment. 
These  doubts  arise  from  the  fact  that  the  centre  of  the 
tumour  is  sometimes  so  soft,  and  the  hard  margin  so 
sharply  defined,  that  the  sensation  it  conveye  to  the 
touch  strongly  suggests  a  fracture  with  depression,  es- 
pecially as  the  cause  of  the  injury  may  have  been  of  such 
a  nature  as  to  produce  depression.  But  then,  the  sur- 
geon is  to  remember  that,  in  the  cuse  of  a  fracture,  the 
■  finger,  when  palpating  the  margin,  passes  at  once  fi-om 
[  the  level  of  the  surrounding  surface  into  the  depression, 
irhereas,  in  the  case  of  bloody  tumour,  the  finger  first 
passes  up  the  elevated  margin  of  the  coagulated  blood 
before  it  dips  into  the  centi-al,  yielding,  fluid  portion ; 
and,  if  pressure  enough  be  made,  the  tip  of  the  finger, 
displacing  the  blood,  feels  at  length  the  resistance  of 
the  subjacent  bone.  In  reference  to  this  last  teat, 
it  must  be  remembered  that  its  use  would  not  be  jus- 
tifiable if  any  reasonable  grounds  existed  for  thinking 
that  the  case  was  one  of  depressed  fracture,  as  such 
pressure  might  then  be  highly  injurious.  It  may  be 
pleaded  in  justification  of  doubts,  or  mistakes  in  the 
diagnosis  of  the  two  conditions,  that  extravasation 
and  fiacture  may  coexist 

As  regards  Ireatmetil,  the  part  must  be  as  little 
disturbt^l  as  possible,  and  absorption  must  be  aided 
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by  discutient  lotions.  The  extravasation  will  proLably 
be  absorbed  in  time.  No  incision  is  necessary  imless 
Bappura,tion  be  imminent  or  have  already  occurred, 
when  any  delay  in  opening  and  evacuating  the  tumour 
ifi  fraught  with  evil  consequences, 

Injitries    implicating    the    »upra-orbital    reffiorut   1 
whether  or  not  they  are  accompanied  by  signs  of  c 
tuaion,  have  been  frequently  followed  by  sudden  loss 
of  vision ;    and  for  this  reason  they  deserve   special 
mention.     The  theory  formerly  accepted  was,  that  the 
loss  of  sight  dejiended  on  injury  of  the  supra-orbital 
nerves,  producing,  by  a  reflex  process,  a  loss  of  fnno- 
tiou  in  the  retina,  and  we  And  not  infrequently  in  the 
older  books   the  heading,    "  Amaurosis  from   supra- 
orbital injury."      The  ophthalmoscope,  however,  has 
revealed  the  fact  that,  in  these  cases,  dislocation  of  the 
lens,  retinal  detachment,  and  retinal  hemorrhage  oflea  i 
occur,  and  thus  afford  a  more   reasonable  explanattoQ   1 
of  the  loss  of  sight  than  was  conveyed  by  the  tentf  I 


B.  W^oonds. — fnci&ed.  Ordinary  incised  wound!  ( 
of    the  BCiilp   require    little   description    other   than  i 
that  applicable  to  similar  injuries  occurring  elsewhere,  J 
and  they  present    no   immediate   danger,   save   th&b  j 
of    hffimoiThage,    for    controlling    which    there    ar&  I 
greater  facilities  here  than  in  other  regions.     Whei) 
the  cut  is  perpendicular  to  the  subjacent  bone  thjE 
surface  around  should  be  shaved,  the  edges  1 
closely  together  and  held  in  apposition  by  strips  c 
plaister,  and,  this  being  done,  immediate  union  may  b 
looked  for.     Should  a  vessel  have  been  divided,  a  p 
of  lint,  fixed  by  a  few  turns  of  a  bandage,  is  usually 
sufficient  to   restrain   bleeding,  as   the   bone  aflbrda 
steady  counter-pressure.     In  case  the  bleeding  persists 
it   may  be    found   to  depend   upon  the  fact   that  an 
artery  has  been  only  partiitlly  divided,   in  which  case 
the  ]x>int  of  a  scalpel  will  soon  remedy  the  ditficulty, 
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and  allow  the  presaure  to  act  more  efficiently.  In 
some  wounds,  especially  in  those  neoesaarily  inflicted  1 
in  operations  on  the  head,  the  bleeding  point  in  the 
cut  edge  of  the  scalp  can  be  Eeeii.  Hei'e  a  special 
procedure  is  necessary,  for  it  is  dUficuU,  and  often  im- 
possible, to  tie  the  Tessel,  inasmuch  as  it  is  eo  closely 
embraced  by  the  fibres  of  the  first  connective  layer, 
that  it  cannot  be  drawn  out  sufficiently  to  allow  a 
ligature  to  encircle  it.  It,  however,  can  be  crossed  by 
an  acupressure  needle,  with  or  without  t'he  additional 
aid  of  a  twisted  suture.  When  the  wound  is  in  the 
temporal  region,  it  is  better  to  use  the  ligature  or 
needle  at  once  than  the  pad,  as  the  tenipoml  fascia 
does  not  bear  pressure  well. 

If  the  direction  of  the  cut  be  oblique,  and  if  the 
edge  of  the  weapon  have  passed  under  the  scalp  for  any 
distance,  it  is  impoi'taiit  to  ascertain  the  condition  of 
the  whole  wound,  the  absence  or  presence  of  foreign 
bodies,  or  organic  impurities,  before  the  edges  are 
adjusted.  If  it  should  prove  to  be  clean,  or  can  be 
ri-ndered  clean,  it  should  be  at  once  closud  and  im- 
mediate union  hoped  for.  When  this  result  ia 
iinlikely  to  be  obtained,  it  is  better  not  to  be  too 
particular  in  bringing  the  edges  of  the  scalp  together, 
because  matter  is  apt  to  form  under  the  llap,  and  if 
the  margin  be  too  quickly  united,  it  may  lie  necessary, 
in  order  to  allow  of  its  escape,  to  separate  them,  1 
make  a  distinct  incision. 

The  moat  usual  cause  of  incised  wounds  is,  of 
course,  a  sharp  cutting  edge,  but  sometimes  such  a 
wound  may  be  inflicted  with  a  blunt  or  fiat  instrument, 
especially  if  its  surface  be  smooth.  It  is  often  found 
that  wounds  produced  by  falls  on  the  ice,  in  skating, 
are  as  sharply  defined  and  cleanly  cut  as  if  done  by  a 

ir.     This  point  may  prove  to  be  of  medico-legal   I 
importance. 

Another  form  of  incised  wound  wliicU 
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Bpecial  importance  from  its  sequences  is  the  i 
made  in  removing  tke  ordinary  sebaceous  tumoar  0 
wen  from  the  scalp,  respecting  which  there  is  K,l 
common  belief  that  it  is  especially  liable  to  be  followoA'^ 
by  erysipelas.  I  believe  that  before  the  period  of  antU^f 
septic  surgery  this  opinion  was  well  grounded,  but  c 
late  the  precautions  adopted  have  rendered  thia^j 
Dfieration  as  safu,  practically,  as  any  other  of  a  liktt.j 
gravity. 

Contused  vxiunds  are  serious  in  proportio: 
their  extent,  position,  and  the  amount  of  injury  to  I 
the  soft  parts.  It  is  hardly  possible  to  secure  their 
immediate  union,  and  as  the  edges  of  the  wound  must 
be  expected  to  become  rounded  off  by  limited  sloughing, 
it  M  unnecessary  to  apply  adhesive  plaistera  or  other 
means  of  reterltion  until  the  edges  have  begun  to 
granulate.  These  wounds  and  the  next  variety  are 
usually  unattended  by  htemorrhage. 

Lacerated  wounds  are  perhM.ps  the  most  common 
of  scalp  injuries,  varying  in  extent  from  a  slight  tear 
through  tlie  soft  structures  to  the  more  severe  forma 
included  under  the  head  of  flap  wounds.  Lacerated 
wounds,  having  been  washed  and  cleansed,  must  be 
treated  as  the  last  variety,  bearing  in  mind  that,  in 
addition  to  the  common  inflammatory  complications, 
tetanus  is  an  occasional  result 

Flap  wounds, — In  civil  practice  these  are  gene- 
ntUy  met  with  as  machinery  accidents,  the  passing 
over  the  head  of  a  car  wheel,  or  a  fait  from  a  vehicle 
in  motion.  In  military  practice  they  are  produced 
by  all  kinds  of  violence;  from  shot,  shel!,  sabre,  or 
hoof  of  horse,  and  they  vary  in  extent  from  n,  slight 
separation  of  tlie  scatp  to  a  tearing  away  of  almost  the 
whole.  The  dangers  of  flap  wounds  are  those  of  con- 
tused and  lacerated  wounds  in  genenil,  hiemorrhage 
being  seldom  present. 

TreatmeiU. — Cut  the  hair  close  or  shave  the  flap 
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I  and  tLe  adjacent  poi-tion  of  the  scalp,  cleansing  care- 
fiilly  tbe  deep  surface,  removing  all  foreiga  bodies, 
such  as  gravel,  earth,  dust,  etc  This  can  best  be 
,  done  by  directing  a  atream  of  carboliied  tepid  water 
(1  in  80)  on  the  torn  jiart;  but  the  cleansing  process 
must  not  be  carried  on  too  long,  lest  the  vit^ty  o£ 
the  flap  be  lowered,  and  because,  in  most  cases,  except 
those  in  which  antiHeptio  treatment  can  he  at  once 
adopted,  a  good  deal  of  suppuration  is  inevitable,  and 
by  this  the  foreign  bodies  will  be  carried  away.  No 
matter  how  small  may  bo  the  bridge  of  scalp  connecting 
the  detached  portion  with  the  adjaceut  uninjured 
Btruoture,  an  attempt  should  be  made  to  save  the 
flap,  remembering  the  rule  that  the  scalp  has  no 
tendency  to  slough.  To  retain  it  in  position,  suturea, 
plaisters,  the  fonr-tailed  bandage,  or  the  double-headed 
roller  (the  capeline)  may  be  used ;  and  it  is  well  to 
b^r  in  mind  that,  ancient  prejudice  notwithatarding, 
■  there  is  no  objection  to  sittiires  in  the  scalp,  their 
L  presence  there  being  as  unlikdy  to  produce  untoward 
\  eonsequencea  as  in  any  other  region.  Judicious 
r  pressure  by  pad  and  bandage  over  the  flap  tends  to 
avert  the  danger  of  deep-seated  suppuration,  and  the 
too  hasty  union  of  the  edges  should  not  be  sought  for 
■whilst  there  is  any  probability  of  this  occurrence. 
In  the  event  of  the  flap  being  wholly  torn  off  or 
dying,  notwithst^mdlng  all  these  precautions,  a  clean 
cut  Burface  will  be  left  to  Leal  by  granulation,  while 
the  pericranium,  or,  even  when  that  is  injured,  the 
bone  itself,  will,  in  a  short  time,  present  a  few  pink 
granulations,  which  will  increase  rapidly  and  coalesce, 
until  the  whole  surface  is  covered  by  healthy  granula- 
tion tissue,  and  cicatrisation  will  follow.  The  treat- ' 
I  ment  then  should  be  of  the  simplest  kind,  water 
-Si'essinj^  and  cleanliness  being  the  chief  agents ;  but 
i  are  not  to  be  persevered  in  too  long  lest  they 
uoe  a,  "  soddening "  efieet,  and  a  surCiWM  c£  "^W 
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nature   of  a  weak    ulcer,    with   large,   pale,    flabbj 

granulations,  be  the  result,  At  this  time  the  heali^^S 
may  be  very  much  accelerated  by  the  judicionifcB 
employment  o£  skin  grafting,  as  there  is  no  surface  oa^f 
which  the  grafts  are  more  prone  to  "  take"  and  theiija 
constituents  to  proliferate.  It  must  be  borne  in  mi 
that  any  method  of  cicatrisation  eventuoilly  tends  ti 
certain  tightness  and  immobility,  which  may  be  pnv  I 
ductive  of  deformity  whenever  it  is  extensive, especially  T 
when  the  scar  is  situated  in  the  frontal  region, 

Pwnotured    wounds.  —  These    wounds   are, 
rule,  looked   upon   with   more    suspicion    than    tu^J 
others,  not  only  from  the  greater  likelihood  of  theit  ■ 
being  attended  with  injury  of  the  skull  o    " 
but   because   they  are  frequently  followed  by  dee 
seated  inflammation.      These  wounds  are  caused  I 
stabs  of  pointed  instruments,  blows   of  sharp  atom 
falls  against  projecting  angles,  etc.,  and  as  they  a 
sometimes  small  they  may  be  overlooked,  especia" 
if  the  bair  be  thick,  and  as  they    are    usually   ' 
attended  with  much  Iiiemorrhage. 

Treatment. — The  adjacent  scalp  should  be  shavM 
and  the  wounde,  if  seen  in  time,  dressed  antiseptici  " 
first  having  made  a  full  exploration  with  probe  o 
little  finger.  If  some  hoars  have  elapsed  a  lii 
meal  or  bread  and  water  poultice  sliould  be  applin 
and  complications  treated  if  they  arise. 

PoitOTied    wounds    and    gun-shot    lemrnds    of   1 
scalp  require   no  especial  notice.     {See   Arts,  : 
and  XV.,  vol.  i.) 

Deep-tteated  inflaniination  nf  tbe  scalpJ 
Besides  the  dangers  of  superficial  eiysipelatous  inflaJ 
mation,  suppuration,  pysemia,  and  Ifitanus, 
may  follow  upon  scalp  wounds  as  well  as  those  ] 
other  parts,  there  is  a  peculiar  form  of  inflammatii 
which  usually  presents  special  features,  and  may  1 
designated    by   this   name.       Tbia    inflai 
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probably  erysipelatous  in  its  cliaraeter.     Sums  two  or 
three   days   after    the    reception  of   a.  scalp  wonnd, 
■which   up  to   this  period  has  been  going  on  well,  tha 
surgeon  ehserves  a  local  change,  a  red  blush  surrounds 
^V  tiie  wound,   its  edges   become    swollen,   everted,   and 
^■lender,   the    surfaces   very  dry  and  painful,  and  the 
^Boervical   glands  probably  enlarged.     In  the  course  of 
^K&OTQ  six  to  twenty-four  hours  nausea  supervenes,  and 
^KsonietiuieB  voinitiiig  and  rigors  occur,  while  the  pulse 
^B  and  temperature  at  once   mount   up   and  the  local 
^■changes  become   striking.     In  the  milder   cases  the 
H  BweUing    gradually    subsides    without    suppuration, 
except,  perhaps,  immediately  adjoining   tho   wound. 
In  the  gi-aver  cases,  on  the  other  hand,  the  swelling 
is  rapid,  is  marked  by  a  dusky  uniform  redness,  and 
Boon   presents   a   "  hoggy  "  feel,   indicating    diffused 
Buppuration,  and  a  somewhat  emphysematous  crack- 
ling is  felt,  which  denotes  sloughing  of   the  areolar 
tissue.     The  dusky  swelling  may  increase  to  an  extra- 
ordinary extent,   the   head  appearing  nearly  double 
its  natural  Bine  ;  and  as  the  suppurating  and  sloughing 
process  extend  along  the  deep  plane  of  areolar  tissue 
in  the  direction  of  least  resistflnce,  the  eyelids  swell 
enormously,   the    eyes  close,   and   the    nose   becomes 
monstrous.      Deposits  of  matter  in  the  sloughy  areolar 
tissue  form  in  the  eyelids  and  near  tbe  ears,  whilst  the 
two  anterior  fleshy  portions  of  the   occipito-frontalia 
muscle,     being    less    resistant    than    the    epicranial 
aponeurosis,  stand  prominently  forward  aa  two  semi- 
circular  tumours    on   the    forehead,   soon,    however, 
■  becoming  merged  in  the  general  swelling. 

Constitutional  signs,  at  first  those  of  irritative 
ver,  change  after  a  short  time  to  surgical  typhoid, 
Sittid  thereupon  the  tongvie  becomes  diy  and  brown, 
VlButtering  delirium  sets  in,  and  general  depression 
fta{  the  vital  powers  follows. 

The  treaiment  of  this  variety  consists   mainly  in 
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early  and  free  incisioiiH,  allowing  matter  and  ^ 
grenous  areolar  tissue  to  escape  in  every  direation  vhnA 
they  may  present  Toikics  and  support  will  lie  i 
dicated  £roin  an  early  ]>eriod,  and  under  tlkia  \ 
nient  even  the  worst  cases  of  the  disease  may  rei 
with  no  greater  inconvenience  than  a  tight  or 
movable  scalp.     (Se&  also  Art.  vii.,  page  365.) 

CONTUaiONS  AND   INFLAMMATION  OF  THE  SkDLI« 

The  relations  between  periosteum   and  bone, 
intimate  throughout  the  entire  skeleton,  that  iujun 
or  disease  of  either  cannot  always  be  differentiata 
are  well  marked  in    the    skull,  although,  from 
copious    vascular    channels    of    the    diplOe,    thi 
seous  Ertructure  is  not  so  dependent  on  the  inve 
membrane  as  in  other  regions. 

Ii^urles  of  the  pericranium  may  be  trivia 
or  grave,  according  to  the  amount  of  the  original  \ 
violence,  and  the  extent  of  the  exposure  of  HurfaoffJ 
to  atmospheric  contact.  The  symptoms 
proportionately  fi-om  those  of  slight  periosteal  injuij 
with  pain,  tenderness,  and  swelling,  to  eKtensivj 
periostitis  witli  its  coni plications  and  sec^uelie, 
symptoms  of  Herious  inflammation  of  the  pericrauiui 
resemble,  as  in  other  aitiiations,  those  of  erysipelas  H 
or  of  deep-seated  in^ammation  of  the  scalp.  A  blov  I 
on  the  head,  followed,  after  an  interval  of  from  ono  J 
to  three  days,  by  localiaed  swelling  with  pain  of  ftj 
eevere  character,  and  aucompanied  or  pr»«ded  by  1 
nausea  or  vomiting,  chills,  iuerease  of  tem|>eratura,  1 
and  other  febrile  phenomena,  may  indicate  either  o{  I 
tbese  two  morbid  conditions.  If,  however,  ths' J 
physical  signs  remain  localiaed  over  a  particular  pa^i 
of  the  skull,  and  are  persistent  beyond  the  ordioajf^ 
duration  of  scalp  inflammations,  if  the  pain  also  become  ■ 
more  intense,  unaccornpaitied,  of  course,  by  intriH  1 
cranial  symptoms,  periostitis  may  be  suspected. 
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Cranial  periostitis,  like  the  eame  condition 
elsewhere,  may  end  in  (a)  resolution ;  (6)  chronic  peri- 
ostitis ;  {e)  snppurauon  ;  {d)  disease  of  the  subjacent 
bone.  In  the  first  case  the  syniptonia  gradually  subside, 
and  the  localised  sweUing  slowly  disappeara,  while  in 
the  second  cose  chronic  thickening  of  the  periosteum 
(a  node)  is  likely  to  be  the  result.  The  treatment  for  both 
should  be  on  the  general  principles  laid  down  in  the 
article  on  Diseases  of  the  Bones.  If  in  the  course 
of  the  disease  an  exacerbation  with  rigora  should  occur, 
accompanied  by  local  pitting  or  obscure  fluctuation, 
subpericranial  matter  may  be  diagnosed,  and  free 
incisions  should  be  resorted  to,  because  here,  as  in 
other  regions,  the  contact  of  pus  may  impair  the 
vitality  of  the  bona  It  need  hardly  be  said  that 
antiseptic  precautions,  valuable  in  all  cases,  are  hero 
of  paramount  impoi-tance.  Complete  separation  of 
the  pericranium  from  the  bone,  whether  the  result  of 
the  original  wound  or  of  Bul)sequent  suppuration,  may 
probably  lead  to  exfoliation  or  to  complete  necrosis, 
but  this  effect  does  not  necessarily  follow. 

Contusion  of  tlie  rTBuial  bones,  which 
must  necessarily  involve  the  pericranium,  present  thj 
same  sympioms  at  first  as  periosteal  inflammation. 
Contusion  of  the  skull  frequently  occurs  as  the  result 
of  blows  or  falls,  without  producing  any  results 
beyond  trivial  inflammatory  symptoms,  local  and 
general,  of  a  more  or  less  transient  character.  There 
is  always  a  danger  of  more  serioiia  bone  trouble, 
especially  if  the  injury  be  compound,  for  then  it  will 
be  attended  witli  all  the  usual  risks  of  septic  infec- 
tion. Cranial  injuries  ai-e  particularly  ]ireiiis]>oaed  to 
such  infection  by  reason  of  the  abundant  supply 
of  large  diploic  veins,  which  remain  patent  in  oon- 
secjuence  of  their  connections. 

Osteitis,  tlie  result  of  injuries  of  the  skull,  pre- 
sents   the   usual    localised    infiammatory    symptom^,  . 


I 


39^ 


Manual  of  Surgery. 


I 


» 


varied  according  to  their  nature  and  extent     In  the  " 
less  seiiouB  forms  the  results  are  thickening  and  indursn 
tion ;  while  in  the  graver  varieties  death  of  the  bono, 
osteo-phlebitis,  with  its  consequences,  septicffiiaia  and  J 
pytemia,  extension  of  the   disease   to  the  dura  matet^.a 
or  a  combination  of  all  these   conditions  may  foUowiJ 
Should  a  wound   be   present,  the  ooeuirence   of    sulw  B 
pericranial  suppuration   can  be  diagnosed,  and  esit  to  J 
the  matter  should  be  at  once   given,  and  if,  i 
nation,   the    bone  be   found   to   be   bare  and  dead,  f(i 
subsequent  exfoliation   may  be  expected.      The  OCCUP"-! 
rence  of  repeated  rigors  points  to  oaleo-phlebiti»  and  *i 
pytemia   (Hutchinson),    each    rigor   indicating,    prob- 
ably,   a   new    focus    of   purulent    infection   in,   some 
distant   organ.     The   occun-ence  of   pneumonic  symp- 
toras,    jaundice,     multiple    peripheral     abscesses,     or 
arthritic  suppuration,  indicate  successively  the  locality 
of  these  foci  before  post-mortem  examination  demon- 
strates them.     If  these  genei-al  evidences  of  pyeemic 
infection  he  present,  it  is  not  likely  that  operative 
interference  with  the  bone  will  be  of  much  benefit ;  but 
if  the  symptoms  point  rather  to  the  implication  of 
the  immediately  subjacent  dura  mater,  with  signs  of 
localised  cerebral  irritation  or  compression,  the  use  <rf 
the  trephine  is  justifiable. 

A  sign  which  is  generally  acknowledged  to  b« 
very  rare,  and  which  is  known  as  FoU'e  pii£y  tu/mow., 
may  be  observed  to  follow  upon  injuries  of  the  h 
It  appears  as  a  tender,  circumscribed,  fiattenf 
swelling,  and  it  indicates  the  formation  of  matte 
between  the  bone  and  dura  mater,  for  which  conditio! 
incision  or  trephining  may  be  immediately  neceasat 

miTerential  diagnosis  or  cranial  inflai 
■nation.  —  What  symptoms,  then,  differentiate  ( 
simple  cranial  necrosis,  (6)  osteo-phlebitis,  and  (o) 
the  extension  of  the  inflammation  to  the  intm- 
cranJal    structures  1      The  first,    aim 
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indicated  by  local  tendemesa,  local  Buppuraticm, 
denudatioQ  of  thB  bone,  "with  comparatively  trivial 
constitutional  ayniptomB,  slow  in  progi'css,  followed 
by  necrosis,  exfoliation,  or  recovering  of  the  bone 
by  a  process  of  granulation.  If,  in  addition, 
recurrent  rigors  occur,  with  high  temperature,  sweat- 
ingH,  quick  and  feeble  pulse,  cheat  or  abdominal 
aymptoras,  or  swollen  joints,  the  second  condition, 
Mteo-phlelaitis,  may  be  diagnosed.  If  the  fever 
has  increased,  with  headache,  delirium,  torpor,  and 
more  or  leas  paralysis,  the  third  condition,  extension 
to  the  intracranial  etructures,  has  occurred,  and  may 
be  followed  by  convulsions,  coma,  and  death.  The 
colour  of  the  bone,  when  dead,  is  a  peculiar  greenish 
white,  and  it  must  be  remembered  that  injuries 
causing  the  necrosis,  even  osteo-phlebitis  and  its 
consequences,  may  vary  from  a  simple  exposure  of 
lacerated  peiicraniura  to  the  contusion  just  described, 
or  to  any  of  the  varieties  of  fracture. 

Fractures  op  thk  Sb;cll. 
A  short  clasniti cation  of  the  fractures  of  the  skull 
necessary  \a  a  proper  underatajiding  of  the  compli- 
"  cations  respectively  attending  them. 

ClB88ification> — Fractures  may  be  divided  into  ; 
■1.  Partial,  implicating  one  or  other  table  of  the  skulL 
'  2.  Complete,  involving  the  entire  thickness  of  the 
'  skull  case.  The  first  may  be  subdivided  into  (1) 
fracture  of  the  outer  table  alone,  auch  aa  occurs  over 
I  the  frontal  sinuaes  or  mastoid  cella ;  (2)  fracture 
I  laying  open  the  dipltie  ("acratch"  fracture  of  Hutch- 
I  inaon)  ;  (3)  fracture  of  the  inner  table  alone. 

The  second  class  comprises  (1)  fisaure  ;  (2)  coin- 
I  minuted,  stellate,  or  radiate  fracture;  (3)  punctured 
I  fracture  ;  (4)  fracture  of  the  baae  ;  (5)  compound  ;  and 
I  (6)  depressed  fracture.  In  addition  to  the  above,  a 
.  disputed  lesion,  the  existence  of  which  is  doubted,  but 
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■which  liaa  been  describetl  as  (7)  fracture hy  eonire  oojip^B 
fihould     be    mentioned.       The    word    compound, 
applied  to  fractures,  ha^  the  BB,nie   iiieauing  here  e 
in  other  regions. 

General  characters. — It  ia  well  worth  remark- 
ing, aa  Nanorede  has  done,  "  that  a  fracture  of  the  skull 
has  no  inherent  danger  over  ajid  above  Bimilar 
injuries  of  other  bonea,  indeed,  not  oearly  aa  much, 
if  we  accept  the  peculiar  arrangement  of  its  diploiO'l 
venous  channels  which  predispose  to  purulent  infewfl 
tion.  I  repeat  again,  a  fracture  of  the  skull,  per  flA^H 
is  not  a  dangerous  injury  ;  and  I  thus  reiterate  thfti 
stutement  in  order  to  point  out  tlie  error  too  ofteifl 
made  of  concentrating  attention  upon  the  fraotural 
instead  of  upon  the  concomitant  iM^rebral  injurie^.l 
and  because  so  much  has  been  written  concerning  thai 
risk  of  converting  a  simple  into  a  compound  fractur^l 
by  incising  the  integuuients,  when  the  former  prfl«fl 
Bents  symptoms  of  cerebral  compression,  forgettin^.fl 
that,  though  making  a  fracture  of  the  thigh  coui-J 
]Xiund  directly  imperils  the  patient's  life,  the  courseB 
of  the  injury,  as  far  as  life  is  concerned,  dillera  little.l 
in  compound  and  simple  fractures  of  the  skull,  pnKS 
vided  that  intracranial  inBammatioo  can  be  avoided,! 
I  do  not  deny  that  intiiicranial  complications  majv 
be  aggravated  by  a  reckless  admission  of  air  to  wM 
previously  simple  cranial  fracture  ;  but  I  deny  thft^H 
with  modem  antiseptic  precautions  the  danger  of  tb^l 
operation  is  to  he  compared  to  the  risks  of  intMiJ 
cranial  inflammation  from  the  irritation  of  depreBHee|H 
fragments  of  bone,  and  that  any  comparison,  can  btfM 
justly  drawn  between  a  compound  fracture  of  a  loQg^ 
hone  and  one  of  the  skulL"  ■ 

Fractures,  other  than  simple  Bssures  of  the  cranio  I 
bones,  usually  display  a  much  greater  injury  and  dis.  1 
placement  of  the  inner  table  than  of  the  outer. 

"For   tbe    explunatiou    of    this    fact  there  we  j 
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tlireo  factors  :  first,  its  physical  structure  being  the 
more  brittle  of  the  two  ;  second,  the  operation  of  a 
law  which  determines  a  fracture  first  on  the  side  of 
greatest  oxtension,  or,  as  iron-masters  espi'ess  it,  on 
the 'side  of  puU/  and  tliird,  the  mass  of  material 
carried  before  the  fracturing  force.  The  law  which 
determines  a  fracture  of  the  skull  is  the  same  bj  what- 
ever kind  of  force  it  is  produced.  The  fibres  of  tiie 
bone  yield  first,  as  has  been  stated,  on  the  side  of 
extension,  just  as  when  a  stick  is  bent  over  the  kneo 
the  surface  opposite  to  the  point  where  the  prp^ssure 
is  applied  first  gives  way.  The  application  of  the  luw 
haa  been  well  iUustrated  by  Teevan." 

FiLTtial  fracture,  implicating  the  frontal 
ainusea,  may  be  accompanied  by  emphysema  of  the 
Bcalp,  and  with  epistaxis,  or,  if  it  be  componnd,  its 
exiatence  may  be  shown  by  the  patient  being  able  to 
force  the  air  from  hia  nose  through  the  wound. 

Scratcli  fracture  corresponds  very  closely  to 
the  contusion  already  described,  and  in  certain  caaea 
we  occasionally  find  the  external  table  scratched  by 
direct  attrition  upon  some  hard  substance.  Now  ai^ 
then  these  scratches  are  so  auperlicial  that,  being 
exactly  limited  in  length  to  the  part  actually  touched 
by  the  aulistanoe  causing  the  injury,  they  scarcely 
deserve  the  name  of  fracture.  Their  existence,  how- 
ever, always  proves  severe  contusion  of  the  bone, 
and  sometimes  it  is  very  difficult  to  distinguisli  between 
B  scratch  and  a  linear  fracture  especially.  They  some- 
times involve  more  than  a  scratch,  the  outer  surface 
of  the  bone  being  ploughed  up  over  a  considerable 
extent,  still  without  any  fiasuring  (Hutchinson). 

A  fracture  of  tlie  Internal  table  may  occur, 

and  the  external  i-emain  whole  ;  and  examplea  of  this 

Icind    are    given   by    Sir    Astley    Cooper,    Velpeau, 

:]ams,   Brodie,   Agnew,   and    others.      In    a    patient 

whom  Agnew  trephined    for  tmuiuatic  epilepsy,  " 
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inner  table  was  found  fvactuj-ed  anil  depressed  withouf 
any  break  whatever  in  tlie  outer  lamina. 

These  cases  can  only  be  positively  ascertained  bj^ 
8uch  oi>eration  or  by  post-mortem  examination. 

SliDple  fissDre,  like  a  crack  in  a  pane  of  glaaS)  \ 
may  be  productive  of  no  further  symptom  than  that  | 
caused  by  shock  of  injury,  and  no  doubt  its  ex 
is  often  undiscovered.  Its  presence  is  frequently  fl 
demonstrated  when  the  condition  of  the  hone,  or  of  tl^J 
intracranial  structures,  renders  incision  or  exploration 
necessary,  or  else  on  post-mortem  examination. 

No  operative  interference  is  indicated  unless  deaUkll 
of  the  bone  with  intracraniai  suppuration  should  \ 
produce  dangerous  symptoms. 

Comminuted,  stellate,  or  radiate  n-actures  I 
are  those  in  whicli  a  portion  of  the  skull  case  is  broken  j 
into  several  pieces,  the  I 
line  of  fracture  soma-  j 
times  diverging  from  »'i 
point,  or  a  circular  fra^H 
niont,  in  which  c 
words  stellate  or  radiattt 
sufficiently  indicate  thafl 
characters  of  the  injnry.,  " 
If  the  stellate  fracture  ba  J 
depressed  the  bone  yields  J 
FIg.ss.— PondFraotnrBofthoSknU.     circumferentially,  and  aa 

fissure  circumscribes  tb 
radiating  lines^  which  slope  down  to  the  place  ( 
greatest  depression. 

This  has  been  termed  by  Hutchinson  the  "ponrf    ■ 
fracture,  the  lines  of  which,  in  some  cases,  converm  J 
to  a  point  as  to  a  centre,  and  in  others  to  a   smiul  f 
circle  of  depressed  bone  like  the  "  hub  "  of  a 
{Fig.  85).     If  it  be  compound,  immediate  elevation  a 
the  bone  becomes  necessary,  and  persistence  of  symA> 
tonis   may   force  the   adoption  of  similar  treatmu'' 
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vhen  the  fracture  ia  only  simple.  Although  in  BoiDe 
cases  the  fragments  are  very  rnoyable,  in  others 
they  are  locked  together  so  forcibly  that  the  trephine 
may  be   required  to  remove  a  piece  of  the  cranium 

t  outside  the  circumferential  fissure,  and  it  may  be  even 
lecessary  to   detach    altogether  one  of  the  depressed 

K«nd  locked  "  sectors  "  before  the  others  can  be  raised 

■^  the  normal  level     "  Gutter"  fractuTe  is,  in  principle, 
s  pond  fracture,  but  its  shape  is  elliptictJ, 

Eoadthegrcatest  depression 
corresponds  to  a  line  in  the 
long  axis  of  the  ellipse, 
towards  which  two  sur- 
feces  of  bone  lead  down 
from  the  fi-auture  circum- 
scribing the  figure.  If  it 
be  compound,  which  is 
more  than  likely,  imme- 
diate surgical  interference 

is  indicated  (Kg.  86).  Kg.  83.— Gutter  Fractnra  o(  tha 

Pnnctared  Irnrture  ^^'^■ 

is  one  of  the  most  serious 

and  important  to  the  surgeon.  It  is  produced  by  a 
shsrp  point,  such  as  a  knife,  dagger,  scissors,  reaping 
hook,  or  pitchfork,  and  it  varies  in  size,  complications, 
and  dangers.  Immediate  cerebral  symptoms  may  be 
absolutely  wanting,  even  though  the  instrument  that 
j-Caused  the  injury  he  embedded  in  the  brain.  Fractures 
igh  the  roof  of  the  orbits  or  nose  frequently 
long  to  this  variety,  and  may  sometimes  be  deficient 
in  any"  symptoms  for  some  days,  though  in  other  cases 
they  prove  immediately  fatal. 

If  the  perforating  instrument  be  present  and  be 
detected,  it  must  be  removed  at  once,  a 
Etion  of  the  fracture  he  in  the  AJnult   of 
lediate  trephining,  i 


^Wftfd^^ 


rreA  that  the  inner  table  of  the  booe  is  o 


L».tol,, 


398 

and  that  apiculte 


Manual  of  Suhgerv. 
1  tte  mt 


I 


I 


the  brain  subs^an 

Fractures  or  the  base  of  the  skull  raity  1 
divided  into   two  claaaea ;   (1)    Those    involving   ( 
the    antorior  fopsre    of  the  craninni,    the   roof  of  ti 
orbits,  or  nasal  cavity  ;  originating  therein,  or  travel"* 
ling  fram  the  frontal   region.   (2)  Those    implicating 
the  true   base,  or   middle   cranial  and  occipital  f 
which  fractures  usually  originate  from  below,  or  froni] 
the  extension  of  a  fissure  from  the  vault. 

1.  Injuries  of    the  first  of  these  classes   are  pro^fl 
duced  by  blows  or  falls  on  the  forehead,  but  more  fro- 
quently  by  perforating  instruments  passing  through 
die  nasal  or  orbital  cavities ;  and  these  lesions  do  not 
necessarily  imply   any  marked   degree    of    violence, 
especially  in  the  punctured  wounds  of  the  orbitB  at  J 
nose,  because  in  their  situation  the  bony  plates  ars'^ 
thin  vid  fragile;  consequently  urgent  symptoiDs  mays* 
not  be  present.     The  treatment  of  such  cases  miist  hSM 
guided  by  the  circumstances,  and  should  be  in  accord-  ¥ 
ance  with  the  rules  already  laid  down  for  punctured.  I 
fracture. 

2.  In    the    second    variety    the    symptoma    ar^] 
as  a  rule,  so  well  defined   that   a   separate   deacriptioi 
of  them  is  necessary.     These  fractures   usually  arise 
from  forces  acting  from  below,  such  as  a  fall  on  thwl 
feet  from    a  height.     Also  from  forces  applied  frontj 
above,  such  as   falls  t 
■vault,   in  which   eases  the  fracture    most    commonljM 
commences  at  the  part  struck,  and  travels  downward 
into  the  base.      In  the  simplest  cases  a  fissure  mnsi 
through   the  petrous  portion  of  the  temporal  bonfi^  J 
involving  the  middle  ear,  and  sometimes  rupturing.  I 
the  memhrana  tympani  ;  but   in   more  severe  injuria 
the  occipital  bone  where  it  abuts  on  the  temporal  is  iin 
jilicated,  and  thefissure  may  ran  backwards  into  the  fora 
mna  Hiagnum  or  tranaveraelj  across  the  basilar  pro 


FSACTVRES  C 


1  Shu 


399 


Thia  form  of  fracture  frequently  extenda  com- 
pletely across  the  base  of  the  skull,  involving  the 
petrous  bone  and  the  tympauum  of  the  opposite  aide, 
and  thus  separating  the  base  into  halves,  anterior  and 
posterior.  More  commonly  the  line  of  fracture  travels 
from  the  petrous  bone,  aci-osa  the  middle  foasa  and 
great  wing  of  sphenoid  to  the  roof  of  the  orbit,  or 
passing  through  the  body  of  the  sphenoid  iuvolvea  the 
cribriform  plate  of  the  ethmoid  and  roof  of  the  nose. 
In  still  more  serious  coses  all  these  lines  of  fracture 
may  co-exist,  the  foramen  magnum  being  extensively 
broken,  and  the  sunmiit  of  the  vertebral  column  pro- 
jected into  the  cranial  cavity. 

The  condyles  of  the  lower  jaw  may  be  driven 
by  violence  through  the  glenoid  cavity,  and  thua 
produce  a  fracture  of  the  batie. 

In  an  accident  which  presents  so  many  varieties  and 
d^rees  of  local  injury,  the  gymploms  may  be  naturally 
expected  to  vary  in  intensity.  In  addition  to  those  of 
conouBsion  and  compreasion,  hereafter  to  be  described, 
there  are  some  symptoma  peculiar  to  the  accident, 
fljid  indicative  of  the  particular  locaKtiea  afi'ected ;  thua, 
bleeding  from  the  ear  or  ears,  welling  from  the  same 
cavities  of  a  clear  serum,  the  cerebro-spinal  Huid,  and 
deafness,  point  to  the  fissure  through  the  petrous  bone. 
Subconjunctival  ecchymoaia  or  ehemoais  of  clear  fluid 
shows  the  implication  of  the  roof  of  the  orbit  Bleed- 
ing from  the  nose,  witli  an  esaipe  of  serous  fluid,  may 
occur,  from  which  it  may  be  judged  that  the  roof  of 
that  cavity  is  fissured,  and  a  post-pharyngeal  bloody 
tumour  may  reaultfrom  the  fracture  across  the  basilar 
process.  Several  of  the  cerebral  nerves  may  be  impli- 
cated by  the  accident ;  but  as  there  is  generally  pro- 
found coma  present,  little  direct  information  oa  to 
l^heir  functional  disturbance  is  available, 

The  progTWfis  is  generally  fata!,  but  not  neees- 
rily  so.     Patients  presenting  aymptoms   considered 
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pathognomic  of  the  accident,  have  hoen  Itn( 
i-ecover.  It  may  be  true  that  such  Bymptoma  occur 
irrespective  of  iJie  basic  fracture ;  but,  on  the  other 
hand,  it  has  been  found  by  subsequent  post-mortem 
examination  that  in  the  great  majority  of  cases  they 
have  this  origin.  It  is,  therefore,  more  than  probahle, 
that  when  patients  exhibit  such  symptoms,  and  do 
not  die,  the  result  proves  only  that  the  slighter 
forms  of  the  accident  are  not  always  fatal.  This 
hypothesis  is  confirmed  by  the  fact  that  there  are 
in  museums  well-marked  specimens  of  these  less  severe 
fractures,  obtained  at  remote  jjeriods  after  the  (jatienta 
have  presented  these  symptoms  and  reimvered. 

From  the  foregoing  observations  it  will  be  seen  that 
any  ilreaimwit  directed  to  the  lesion  itself  is  out  of  the 

Fracture  bj'  coDire  coap>  —  The  nature  and 
]>ossibility  of  tliis  fracture  has  been  a  matter 
of  much  dispute.  If  it  be  held  that  it  is  a  yield- 
ing of  one  part  of  the  skull  produced  by  violence, 
applied  to  the  exactly  opposite  region,  the  occurrence 
of  the  precise  lesion  may  well  be  questioned ;  but 
there  is  no  doubt  that  in  severe  cranial  accidents 
caused  by  considerable  force,  fractures  do  occur  in 
other  parts  of  the  cranium  than  those  to  which  the 
force  is  applied.      Of  such  I  have  seen  examples. 

Separation  of  sntnres. — These  accidents,  un. 
complicated  by  fractures,  are  extremely  rare.  In  two 
of  Hutchinson's  cases  they  are  complicated  with  frac- 
tures of  the  base  and  parietal  bone,  and  Hewitt  has  seen 
hut  one  instance  of  such  separation  without  fracture. 

Out  of  twenty -th  reecasesthecoronal  suture  wa,3separ- 
ated  in  seven,  the  lambdoid  in  six,  the  sagittal  in  four, 
the  petro-oooipital  in  four,  the  temporo-parietal  in  one, 
and  the  spheno-parietal  in  one.  The  prognosis  of  such 
injuries  is  unfavourable,  because  the  violence  necessary 
to  produce  the  accident  must  be  extrema 
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As  each,  se|)arati!ly,  is  likely  to  be  attended  witi 
fracture  of  tlie  skull,  the  treatment  is  tLe  same  as  for 
that  injury. 

Depressed  fraeinre. —  Fram  what  has  been 
said  as  to  the  want  of  special  gravity  of  fractures  of 
the  cranial  bones  per  se,  it  is  obvious  that  the  only 
fractures  important  to  be  recognised  as  such  are 
those  attended  with  depression  \  and  with  these  also 
the  amount  of  depression  is  of  little  importance  in 
itself,  but  of  great  moment  with  reference  to  the  injury 
of  the  brain  or  membranes  which  it  may  involva 
It  is  plain,  then,  that  bo  far  as  fractures  of  the  skull 
require  surgical  interference,  the  depressed  fracture  is 
that  in  which  the  diagnosis  is  most  important.  The 
existence  of  depressed  fracture  ia  not  always  easy  to 
ascertain;  for  if  it  be  simple,  the  tbicknesa  of  theacal[i, 
augmented  by  effused  blood  or  inflammatoi'y  products, 
renders  the  recognition  difficult,  unless  the  depression 
be  very  great.  Aa,  however,  opei'ative  interference  is 
not  indicated  here,  unless  other  symptoms  be  present, 
accurate  diagnosis  is  of  secondary  importance,  and  in 
cases  of  necessity  doubts  may  be  removed  by  an  ex- 
ploratory incision. 

The  existence  of  compound  depressed  fracture  can 
be  ascertained  by  the  use  of  the  probe  or  finger  nail ; 
but  even  here  an  unevcnness  of  the  boneu,  or  the 
presence  of  a  cranial  suture  in  the  wound,  may  render 
a  mistake  possible. 

Depression  of  the  cranial  bones  may  exist  without 

fracture.     This  occuie  in  children  while  the  bones  are 

■'Boft,  and  may  exist  to  a  considerable  degi-ee  (Erichseu). 


Since  fractures  of  the  cranial  bones  do  not,  as 
has  been  already  remarked,  present  in  themselves  any 
H^recial  dangers,  save  those  which  the  existence  of  large 


1  of  severity  to 

shock  un- 
it necessary  to 


I 
I 
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patulous  veins  predispose  to,  it  is  necessary  tocoi 
very  fully  the  conditions  of  the  brain  which  lend 
liar  gravity  to  injuries  of  the  head, 

CoDcnHsion  may  be  defined  as  a  shock  or 
tion  to  the  brain,  and  it  varies  in  amount  according 
the  intensity  of  the  cause.  The  transient  giddiness, 
flashes  of  light  before  the  eyes,  and  cerebral  derange- 
ment, ■which  are  perceived  when  the  head  is  struck  ac- 
cidentalJy  against  a  low  doorway  in  the  dark,  repre- 
sent the  slightest  form  of  concussion,  beyond  which 
the  injury  preserits  every  descripti 
complete  insensibility  and  death. 

I  do  not  mean  to  define  concussi 
attended  by  perceptible  lesions,  nor 
enter  into  the  qnestion  as  to  whether  death  from  con- 
cussion, unaccompanied  by  these  lesions,  is  possible. 
The  entire  anatomical  arrangements  connected  with  the 
brain,  its  vascular  supply,  its  serous  envelope,  ita 
water-bed  of  subarachnoid  fluid,  all  are  meant  to  mini- 
mis the  efl^ecta  of  shock,  [t  may  be,  as  Duret  main- 
tain!', that  the  earlier  symptoms  of  concussion  are  due 
to  antemia  from  spasm  of  the  muscular  coats  of  the 
arteries,  and  that  a  secondary  result  is  congestion  froni 
paresis,  or  inSammatory  dilatation  of  the  same  vessels, 
and  with  this  latter  condition  disseminated  hiemor- 
rhages  may  be  associated,  whose  presence  as  irritants 
may  augment  the  tendency  to  local  congestion.  It 
will  simplify  the  matter  to  state  that  the  most  minute 
descriptions  which  have  been  given  represent  the  con- 
dition as  one  of  surgical  shock  with  the  additional  brain 
symptoms. 

It  is  usual  to  contrast  concussion  with  compres- 
sion, for  the  purpose  of  differential  diagnosis,  but  such 
distinction  it  is  not  always  possible  to  make,  especially 
Just  after  the  accident,  because  an  injury  of  the 
head  sufficient  to  produce  compression,  or  other 
nmnifott  lesions  of  the  brain,  must  obviously,  at  the 
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e  time,  give  rise  to  ooncusaion,  and  the  two  groups 
of  symptoms  raust  at  firet  lie  present,  until  those  of 
concussion  pass  nway,  and  leave  those  of  the  other 
■    conditions  uncomplicated  anil  manifest. 

Concussion  is  generally  divided  into  three  stoffet. 
(1)  Collapse  or  insensibility;  (3)  reaction;    and 
I  (3)  inflammation. 

1.  The  evidences  indicative  of  the  first  stage  of  con- 
'   cussion  will  usually  be  a,  quick,  weak,  and  Bometimes 

intermitting  pulse  ;  the  breathing  quiet,  faint,  or  sigh- 
ing; the  skin  surfkce  cold,  sometimes  covered  with  a 
clammy  pei-spiration.     The  sphincters  usually,  but  not 
alway*,  are  able  to  perform  their  functions,  and  the 
intellect  is  more  or  less  interfered  with.     Nevertheless, 
I  it  is  possible,  except  in  the  very  severe  cases,  to  rouse 
Kthe  jjutient  by  addressing  him  in  a  loud  voice.     In 
I  addition  to  these  usual  symptoms,  the  following  signs 
I  tire  also  sometimes  present :    On  making  the  patient 
I   sit  up  the  carotid  arteries  are  seen  to  throb  with  more 
than  usual  force,  and  the   ratio    between   frequency 
of  puke  and  respiration  may  be  disturbed,   a  sign,  as 
Mr.   CoUes  observes,  of  grave  import;  while  there  is 
also  in  many  cases  a  tendency  to  sleep. 

2.  Reactionary  signs  are  usuaUy  ushered  in  by 
vomiting  (which  is  therefore  looked  upon  not  only  as  a 
valuable  diagnostic  symptom,  but  as  one  of  favourabla 
signification),  and,  after  a  time  varying  from  minutes 
to  hours,  or  days,  the  patient's  full  intellectual  powers 
i-etum.  This  second  stage  may  be  auoceeded  by  con- 
valescence, but  in  other  cases  the  reaction  becomes 
excessive,  and  after  a  time  may  develop  into  intra- 
cranial inflammation,  a  sequence  which  is  most  likely 
to  occur  when  the  concussion  has  been  complicated  by 

.  some  injury  of  the  brain  or  ite  membranes.  There  is 
LiK)  doubt,  however,  that  death  may  take  place  in  the 
Kfirst  stage  and  also  in  the  second,  although  post-mortem 
mination  may  not  show  proof  of  tlieexk^teAu::)^^ 
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3.   Tnflaininatory  Bympkuns  sometimea   appear  \ 
soon  as  the  third   day,   whilst    in    other   caaea 
advent  is  postponed  to  tlie  twelfth  or  fifteenth. 

T}ie  diagnosw  of  concussion,  as  Tisually  undereto 
that  is,  of  the  first  stage  above  described,  is  of  b 
scientific  than  practical  interest,  because  the  ini 
tions  for   trealment    are    chiefly  negative,   and  a  f 
recognition  of  the  condition  implies  an  abstention  fi 
surgical  interference,  while  the  setting  in  of 
is  awaited   or   encouraged  by  the  mildest  i 
Perfect  rest  must  be  enjoined,  accompanied  by 
application    of    warmth    to    the    suiiace,    and 
administration    of  hot    drinks    or   mild    Btimulantll 
It    mnst    not    be  forgotten   that    the   amount   i 
duration  of  application   of    these    external 
must  be  regulated  by  the  surgeon's  intelligence,  ( 
not  hy  the  patient's  blunted  sensations. 

Cerebral  Irritation. — In  connection  with  e 
cussion  may  be  mentioned  the  condition  ■ 
Erichsen  as  cerebral  irritation.     "The  bodily  symptom 
are  as  follow  ;    The  attitude  of  the  patient  is  i 
characteristic ;  he  lies  on  one  side,  and  is  curled  n 
a  state  of  general  flexion.      The  body  is  bent  forwi 
the  knees  are  drawn  up  on  the  abdomen,  the  legs  b 
the  arms  flexed,  and  the    hands   drawn    '        '" 
reBtiess,  and    often,    when    irritated,    tossi 
fibout     But,  however  restless  Le  may  be,  he  x 
stretches  himself  out,  nor  assumes  the  supine  ;( 
tion,     but    invariably    maintains    an     attitude 
flexion.     The  eyelids  are  firmly  closed,  and  he  i 
violently  every  effort  made  to  open  them  ;    if  t) 
eflected,  the  pupils  will  be  found  to  be  contracted.  ' 
BiirfiLce  is  pale  and  cool,  or  even  cold.     There  is  ; 
heiit  of  head     Tbe  jjulse  is  small,  feeble,  and  s 
eeJdom    above    TO.     The  spliinctei-s  are   not  usi: 
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f  afiected,  and  the  patient  will  p;iS9  tirine  wliea  the 
bladder  requiifia  to  be  emptied  ;  there  may,  however, 
'  though  rai'ely,  be  retention.  The  mental  state  is 
equiilly  peculiar.  Irritability  of  minil  ia  the  jire- 
vailing  characteiistie.  The  patient  ia  unGonscioua, 
takes  no  heed  of  what  paasea,  unless  called  to  in  a 
loud  tone  of  voice,  when  he  shows  signs  of  irritability 
of  temper,  or  frowns,  turns  away  hastily,  mutters 
md  grinds  his  teeth.  It  appeare  as  if 
a  much  as  or  more  than  the  intellect, 
L  tliis  condition.      He  sleeps  without 


indistinctly, 
the  temper,  t 
were  affected  i 
stertor. 
Thee. 


e  taken  by  these  symptoms  is  as  follows  ! 

After  a  period  varying  from  one   week   to   throe,   the 

pulse  improves  in  tone,  the  temperatui-e  of  the  body 

increases,  the  tendency  to  flesion  subsides,  and  the 

I  ifiatient  lies  stretched  out.      The  mental  state   also 

I  ci&nges.    Irritability  gives  way  to  fatuity ;  there  ia  less 

I  manifeBtation  of  temper,  but  more  weakness  of  mind. 

I    Eecovery  is  slow,  bnl^  though  delayed,  may  at  length 

I    be  perfect,  although  in  these,  as  in  all  other  cases  of 

I   cerebral   disturbance,  ulterior  consequences  may  be 

I   manifested. 

r  The  symptoms  that  have  just  been  described  usually 

I  follow  blows  ujwii  the  temple  or  forehead,  and 
I  probably  iu  many  cases  may  arise  from,  or  are 
I  Bssooiated  with,  lacerations  of  the  cerebral  substance, 
I   more  especially  of  the  grey  matter. 

k  Although  this  condition  ia  familiar  to  every  surgeon, 

I  it  is  plainly  a  prolonged  variety  of  concussion,  and  I 
I  should  prefer  confining  the  use  of  the  word  "irritation" 
I  to  cases  in  which  the  disturbance  in  the  brain  is  in- 
1  dicated  by  some  more  special  peripheral  symptoms. 
I  Concussion  may  terminate  fatally  without  re- 
I  sctionary  signs,  and  in  such  cases  more  or  less  con- 
I  tusion,  laceration,  and  localised  congestions  will 
L^robably   he  revealed  by  pofit-moiiem  examin&tion. 
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Some  of  the  early  writers  have  lield  that  deaUi  i 
occur  without  manifest'  intracranial    lesion, 
earnestly,  and  I  think  successfully,  combated  by  I 
Preacott  Hewitt.  

Cerebral  inflaDiinatioD.  —  Inflammation  <^ 
the  brain  or  its  membranes  was  formerly  described  as 
the  third  stage  of  concussion,  but  in  some  cases  it 
may  arise  from  an  injury  in  which  the  ordinary  signs 
of  concupsion  are  absent 

The  symptoms  of  cerebral  inflammation  may  well 
be  classified,  as  Russeil  Reynolds  has  done,  into  (a) 
Hensorial,  (6)  motorial,  and  (b)  mental.  At  a  varying 
period  after  the  injury  the  patient  complains  of 
headache,  and  intolerance  of  light  The  face  is  flushed 
and  the  conjunctivte  injected.  He  is  restless  and  sleep- 
lesB,  whilst  the  pulse  and  temperature  indicate  iuflam- 
Diatory  mischief.  The  tongue  is  moist  and  some- 
times thickly  coated,  and  nausea  may  be  present. 
Later  on,  the  headache  will  he  succeeded  by  delirium, 
and  local  spasm  or  paralysis  of  certain  groups  of 
muscles,  amountiuj;  often  t-o  complete  hemiplegia, 
will  indicate  the  part  of  the  bridn  affected.  This 
delirium  will  often  pass  into  coma,  sometimes 
preceded  by  convulsions,  or  by  a  violent  rigor,  which 
symptom  is  of  value  as  an  indication  of  suppuration. 
In  the  comatose  condition  all  the  natural  functions 
are  suspended  ;  urine  is  involuiitarLJy  voided,  whilst 
at  the  same  time  there  may  he  retention,  a  point  of 
practical  importance.  Control  over  the  sphincter  ani 
may  also  be  lost. 

Local  ])ai-alyses  are  indicated  by  dilated  pupil, 
stei-tor  in  bi-eathing,  and  more  or  less  hemiplegia, 
and,  in  fact,  the  case  resolves  itself  into  one  of  com- 
pression, and  the  symptoms  may  be  due  to  in- 
flammations of  the  duni  mater,  of  the  arachnoid,  of 
tlie  subarachnoid  spaces,  or  of  the  cortical  brain 
Bobatance  itscll     How  far  the  presence  of  the  earlier 
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r  inflammatory  products,  such  aa  sei-um  or  lymph,  can 
I  produce  compreasion  may  be  a  debatable  Hubject, 
\  but  there  ia  no  doubt  tliat  the  presence  of  pus  can 
I  gjye  rise  to  pressure  effects  wliich  disappear  on  its 
I  removal. 

Q'he  treatment  of  such  a  case  from  the  beginning 

k  fiiust  be  conducted  on  general  principles.      Excessive 

I  reaction  is  to  be  kept  in  check  by  rest,  cold  to  the 

Lead,  and  purgation,  with  perhaps  leeching  or  bleeding, 

and,  as  soon  as  the  rise  in  temperature  and  other 

.    symptoms  point  to  the  advent  of  inflammation,  a  more 

I   sfcrictly  antiphlogistic  treatment  must  be  carried  out, 

I,  and  the   use  of  mercury  internally  offers  the  best 

hopes  of  staying  or  resolving  the  inflammation.     When 

I  symptoms  of  compreasion  supervene  the  ])ropriety  of 

I  surgical  interference  uinst  be  at  once  considered.     If 

f  the    inflammation    have    followed     upon     depressed 

[  fracture,  its  onset  will  suggest  tljo  removal  of  the 

r  probable  cause,  but  should  the  signs  present  them- 

■es  at   an   early   period,    so     tliat  they  may  be 

considered  due  to    meningitis  or  encephalitis,  with 

exudation  of  lymph  or  serum,  interference  is  useless. 

a  later  period,  when  there  ai-e  reasonable  grounds 

for  concluding  that  the  pressure  ia  caused  by  pus,  and 

\  Tvhen  trustworthy  indications  exist  as  to  its  site,  the 

I  Burgeon  is  not  oniy  justified,  hut  called  upon,  to  afford 

I  his  patient  a  chance  of  recovery  by  endeavouring  to 

I  remove  the  purulent  effusion. 

ContDsion  of  the  bmin.—There  are  few  cases 
\  of  fatal  injury  to  tite  head  in  which  some  contusion  is 
I  not  discernible  ;  contusion  as  evidenced  by  extravasa- 
\  tion  of  blood  into  the  brain  substance,  with  consequent 
Pdamage  to  the  same.  When  the  skull  receives  a 
[  Sevpre  blow  the  brain  may  exhiliit  directly  at  the 
r  point  affected  a  contusion  ;  but,  aa  the  effect  of  the 
I  injury  ia  also  to  throw  the  brain  against  the  opiwaite 
Lnde  of  the  vault,  it  is  very  common  indeed  ta  &^ 
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the  cerebral  contusion  on  that  side.      But  during  th< 
vibitition  ov  concuasion  which    the   brain  reoeiveb  1 
extra vasatio MS  at  various  other  points  occur,  eithflsfl 
directly  as  the  result  of  the  shake,  or  bh bseq  uentl y^ ,■ 
from  alterations  in  Tascular  pressure  and  tension.  X 

We  accordingly  find  two  classes  of  brain  coa^l 
tusion ;  one  circumHcribed,  either  as  a  single  portion  rf-l 
brain  infiltrated  with  blood,  or  an  agglomeration  of  I 
similar  smaller  effusionx. 

In  the  second  variety,  extravasations  more  minato  I 
are  diaseminated  on  the  surface  or  through  the  aurfaoft' 1 
of  the  brain.  If  the  accident  has  preceded  death  bjl  I 
some  time  these  spots  may  be  found  in  prooess  of  1 
change,  and  the  colouring  matter  of  the  blood  may  stidn  I 
the  brain  substance  for  some  distance.  in  th«  ] 
smaller  ones  absorption  may  have  commencetl,  whilst  I 
in  the  larger  ones  softening  and  disintegration  mftJT  I 
be  present,  and  a.  ragged  irregular  surface  tike  aatl 
nicer  may  be  the  result.  In  most  cases  at  the  satDf  T 
time  ejttravasation  into  the  membranes  will  be  present;  J 
the  pia  mater  and  araclinoid  being  both  probably  I 
torn.  This  contusion  of  the  bi-ain  occurs  mars'  I 
frequently  at  the  base  or  anterior  lobes  than  on  tW  | 

As  regards  syinptoms,  it  is  obvious  that  th^  J 
must  be  int«rmingled  with  those  of  concuiision  anijv 
compression,  probably  often  obscuring  the  dificrentid  'I 
diagnosis  between  those  two  states.  It  has  been  aaj j  J 
that  local  tonic  spaem,  extreme  restlessness,  constanti  I 
tossing  abouli,  are  more  or  loss  chiu-ctcteristic  of  con-  I 
tusion ;  but  from  what  has  been  said  it  is  plain  thati  1 
unless  the  injury  inipliiiate  one  of  the  motor  areas,  1 
and  that  immediate  disturbances  of  the  group  ot  A 
muscles  connected  with  that  area  exhibit  themsalvei 
exact  diagnosis  must  bo  extremely  dithcult,  < 
some  authorities  consider,  im]iossible  (Hewitt). 
direct  treatment,  oonaefi^ueutly,  can  seldom  be  pi-actiw 
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liie  principal  indication  being  to  prevent  the  occur- 
of  encephalitis  or  meningitia,  the  remote   eflecta 

[g  acute  nr  chronic  abscess. 

liacemtiou  of  the   brain   may  occur  in   the 

le  class  of  cases  that  cause  contusion,  and  I  have 
frequently  seen  the  first  form  of  contusion  accom- 
panied by  laceration.  It  may  also  occur  from  direct 
violence  with  depressed  fracture  or  foreign  body,  and 
tuay  be  attended  with,  in  some  of  these  cases,  escape 
.And  loBB  cf  brain  substance.     A  considerable  quantity 

been  thus  lost  and  yet  recovery  known  to  follow. 

The  »!/m.pCom»  of  these  accidents,  in  addition  to 
lihose  of  concussion  or  compression,  will  depend  on 
the  particular  part  of  tlie  brain  injured,  and  probably 
Twy  according  to  tlie  time  the  patient  may  survive. 

Other  wounds  of  the  brain,  of  the  varieties  met 

other  regions  of  the  body,  are  described,  and 
range  from  the  slightest  puncture  to  considerable 
laceration  and  destruction,  but  they  need  no  detailed 
description ;  and  the  old  maxim  that  no  injuries  are 
too  grave  to  be  despaired  of  or  too  alight  to  be 
despised,  is  found  to  have  as  ranch  force  now  as 
when  it  waa  uttered.  There  is  now  no  reason  to 
doubt  the  authenticity  of  Harlowe's  celebrated  case, 
where  a  crowbar  passed  tiirough  the  side  of  the 
middle  fossa  of  the  cranium  from  below  and  emerged 
olose  to  the  vertex,  the  patient  recovering  with  im- 
pairment of  intellect,  and  living  for  twelve  years  after. 

CompreSBion- — Compression  from  inflammation 
having  been  described,  it  is  well  now  to  treat  of 
the  condition  in  general,  with  its  causes  and  its 
differentia!  diagnosis,  and  to  suggest  the  treatment 
.suitable  to  the  various  cases.  Compression  may  arise 
from  either  injury  or  disiaee,  and  ita  causes  may  ba 
'.^aa  enumerate : 

Traumatic  cauwa. ^Depressed  fracture,  pus,  serum 

lyraph,  foreign  body,  effused  blood. 
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Tumours,  iucludiug  syphiloma,  carcinoniB,  sarcoiua,    , 
glioma,  scrofuloma,  osteoma,  angioir 

Symptoms. — When  compreseion  is  the  result  of  1 
injury,  as  when  it  accompanies  depressed  fracture,  the  I 
symptoms  at  first  are  necessarily  mingled  with  those  of  I 
conousaion.      The  extent  of  the  fracture  affords,  to  i 
some  extent,  a  measure  of  the  amount  of  violenoe 
used,  and  of  the  shake  to  the  bi-ain  which  must  liave 
resulted;  but,  as  I  have  ali*eady  said,  it  will  not  be   I 
until   the  signs  of   concussion  pass  away,  that  those 
of   uncomplicated    compression    will     be    ret!<^niaed.    [ 
Sometimes,   even  then,  a  difficulty  of   diagnosis  will 
remain,    for,  in   the  reactionary  stage  of  concussion, 
symptoms  may  arise  wLiuh  it  is  difficult,  if  not  im- 
]ioa3ible,  to  distinguish   from  those   of   compression. 
Amongst  the  most   universally  acknowledged   signs 
are  :     Complete  insensibility  (coma) ;  fu]l,  slow,  and 
labouring   pulse ;    stertorous   breathing,  and    in  the 
■worst  caaea  whiffing  respiration,  with  puffing  of  the 
clieeks.      The    skin  will    be   warm    and    sometimes 
flushed ;  the  pupils,  or  one  pupil,  usually  dilated  and   I 
insensible  to  light;  nausea  or  vomiting  absent;  bladder  1 
and    sphincter  paralysed ;    and   primary   hemiplegia  I 

The  symptoms  of  the  two  states  in  pai-alle!  columns  1 
are  quot«l  here  fi-om  Agnew,  with  slight  modification*.  | 

Concusiion. 

UiicoDsaiauaDeaB  ia  mcomplete; 
pationt  can  be  made  to  an- 
Bwer,  tivm^h  it  may  be 
briefly,  and  m  simple  words. 

Special  senses,  thougli  greatly 
blunted,  are  not  Mbo^hed. 

Tower  of  moveniEiit  not  de- 
stroyed ;  if  tbe  jxisition  ot 
B  limb  be  changed  the  pa- 
tient will  resist  or  bring  it 
immediatoly  into  the  origi- 
ns! ^oaitiuo. 


Complete 

may  Bcream  mio  patieni  b 
ear  at  the  top  of  the  voioe, 
but  will  receive  no  answer. 

Special   senses    entirely   Bu». 

Complete  or  partial  paialysia ; 
in  most  castes  hemiplt^ia. 
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Cl/iieutsion. 

Itespiration  is  quiet  andfaeUe. 

Pulse    leebla,    frequent,    and 

mttrmittent. 
The  Btomaeh  sipkena  and  re- 

jecta  its  contents. 

Tlie  feoes  may  be  discliarged 
jncontinentlj-,  aa  may  also 
the  urine,  though  not 
Dstially. 

I>eglutitioii  little  impaired. 

Pupils  variable,  Umugli  gen- 
erally eontracted ;  the  eye- 
lids somewhat  open. 

Temperature  of  the  body  leas 
than  DaturaL 


Compreisioti. 

Kespiratiou  full  and  noisy. 

FulsofuUands^ow.audaome- 
times  lalionring. 

The  stomach  is  insenaibla  to 
any  impression;  no  nausea 
or  vomiting. 

Bowels  are  torpid,  and  the 
bladder  incapablQ  of  empty- 
ing itself,  though  the  urine 
may  escape  by  overflow. 

Deglutition  difficult  or  im- 
possible. 

Fupils  variible,  though  geo- 
erally  much  dilated,  and 
the  eyelids  cloaed. 

Temperature  almoat  natural, 
a  tittle  below  the  normal 
atandard. 

:,  will  have  been  long  engaged 
in  lioai)ital  priictice  before  he  discovers  that  these  sharp 
differential  distinctions  are  subject  to  great  variations 
and  modifications.  Notwithstanding  these  iiTegu- 
larities,  however,  there  remains  a  large  number  of 
cases  in  which  the  time-honoured  distinctions  hold 
good,  and  possess,  thereforej  a  practical  value," 

It  must  also  be  borne  in  mind  that  the  word  com- 
pression comprehends  eveiy  variety  of  brain  pressure, 
from  that  produced  by  a  spicule  of  bone  to  that  of  a 
large  abscess  or  malignant  growth.  Some  of  its 
causes  may  be  complications  of  concussion,  for  ex- 
ample, contusion,  laceration,  and  ruptured  blood- 
vessels, which  have  been  enumerated  as  such.  But 
as  compression  is  the  more  chronic  state,  and  ia  that 
in  which,  whilst  surgical  interference  may  lie  necessaiy, 
Dioi«  time  is  available  for  consideration,  it  is  well  to 
dwell  on  the  various  conditions  which  may  co-exist,  or 
^trhick  may  successively  present  themselves,  with  a 
iew  to  diagnosis  and  treatment 

Thus,  TOmjiressioa  is  aa  eitremely  complex  stu.'ifi. 
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and  its  aymiitoms,  prognosis,  and  treatment  di 
widely  ia  cases  at  the   two  extremes,  that,   in    my 
opinion,  a  further  division  of  the  term  is  greatly  to  be 
desii'ed.     Those  cases,  for  example,  which  arise  from 
a  spicule  of  Lone,  a  small  foreign  body,  a  localised  1 
inflammation,    of   otb 
limited  lesion,  I  propc 
to  designate  by  the  ti 
"  local    cerebral 
lion,"  leaving  the  i 
corapreheiisive       w 
"  compression  "    to 
elude     those     cases 
which     extensive    pres-'3 
sure  is  manifested  eitherj 
by  cause  or  effect.     81 
a,  division  would  be  mi 

dem  ideas  of  the  localisi 
tion   of    cerebi-al    funo-  J 

TerminBtioiis  vC^ 
compression. 

symptotus    of    compro^iifl 
sion  may  disappear  after  a  certain  period,  aometii 
spontaneously,  sometimes  following  on  treatment ; 
in  other  cases  they  persist,  and  a  fatal  terminatioi 
may-result,  without  any  indication  for  operative  i 
terferenee. 

DiRerenllntlon  of  the   varieties  of  com 
pression — As  has  been  seen,  the  oansei 
]>reasion  vary,  and    it    is   important  to   differeBtii 
these.     If   the  symptoms  of  compression  exiat  f 
the    beginning,    however    those    symptoms    may   I 
obscured  by  tlie  signs  of  concussion,  it  may  be  s 
pected  that  depressed  fracture,  foreign  body,  1 

'■   brain  lesion   exista,  ttad  if    the    history  j 


Fig.  87.  -ComprwBion  of  the  Br 
Blood,    (Afto  Hutcliiiisoii.) 


B-.the  ciise,  or  the  apparent  cause  of  the  coiiditioTi,  such 
Bbs  a.  fall  ou  the  head,  be  accompanied  by  the  signs  of 
Beompression,  we  are  safe  in  a^.'^uming  the  presence  of 
■a  depressed  fractui-e  ot'  a  foreign  body ;  whilst  if  the 
Rsigas  of  concussion  disappear,  and  those  of  compression 
BgraduaJlv  supervene,  afr«r  Che  lapse  of  a  period  from 
^nne  to  furtj-eight  hours  after  the  injury,  extrarasated 
BMood  is  probably  the  cause.  Such  cases  as  the 
HEoIlowing  are  not  uncommon,  and  they  may  some- 
B^imeB  invotre  the  surgeon  in  unmerited  blame  ; 

H  A.  man  in  thrown  from  a  vehicle  on  hin  hend  and  ia  bronght 
vio  the  nearest  nurgeiy  or  hoapititl  in  a  dtnle  of  coDcussion.  He 
Kkcotstb  inore  or  leea  qaickly,  and  ineials  on  proceeding  home- 
Kirani)!,  contrary  to  the  urgent  ndiHce  of  the  Burgeon.  Perhaps 
IJlB  hastens  reaetion  by  taking  Btimulants,  and  in  eome 
Bbnna  aFterwarda  be  becomes  droway^  stupid^  and  falla  £rom 
Hltii  Beat.  Complete  insensibility  and  all  the  other  signs  of 
KaomprBBsion  sapervene,  and  death  cIobob  the  scene.  What  is 
Hltie  explanation  P  The  middle  meningeal  or  other  TeBsel  had 
Hflwen  ruptured  at  the  time  of  the  accident,  and  during  the 
Keollapee  state  of  concuBsion,  when  the  heart's  action  was  more 
Birr  less  in  abeyance,  a  clot  formed  at  the  neat  of  injury,  which 
Kitemmed  the  tide  of  extravasation.  But  with  the  establish' 
ninent  of  reaction  (perhape  too  Tigarons)  the  clot  had  been 
KWept  away,  and  the  cerebral  hteoiorrhage  proceeded  un- 
Bfeheglied,  either  between  the  trane  and  dui'a  mater,  or  upon  the 
Bntrface,  or  within  the  aabstance  of  the  brain  itself,  and  that 
Hbnmorrhage  produced  the  fatal  coma. 

I  Compression  \iy  serum  or  lymph  may  be  suspected 
if  the  syuiptoms  arise  in  the  early  stages  of  encephalitis 
or  meningitis,  and  in  these  coses  it  ig  fortunate  that 
diagnosis  is  not  bo  important,  as  there  can  be  no 
eurgical  interference,  and  a  reliajice  on  the  general 
remedies  can  alone  be  inculcated. 

At  a  later  period,  when  inflammation,  in  whatever 
structure  it  may  originate,  has  produced  suppuration, 
a  condition  which  ia  indicated  by  rigors,  by  the 
presence  of  Pott's  puffy  tumour  (an  appearance  so 
rare  that  many  experienced  Burgeons  have  never  seen 
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it),  or   by  tlie  state    of  the  bone  if  it  be  bare,  the  J 
existence  of  tlie  effused  pus  ma;  be  diagnosed,  and  i' 
probable    position    should    be    considered.       It    B 
have    been   formed   between    the    Bbuil-cap    and    t 
dura  mater,  aa  when  the  pnffy  tumour  ia  present,  opl 
where    the    bone   is  manifestly  dead  ;    or  it  may  b© 
diffused  upon  the  surface  of  thebi-ain,  orcircumBcribed 
between  adberent  membranes,  or  in  the  subarachnoid  \ 
spaces,  or  in  the  brain  aiibsfaince  itself. 

Our  knowledge  of  the  motlorn  topograph icB 
anatomy  of  the  brain  may  lead  ua  in  doubtful  cB 
to  suspect  a  pressure  limited  to  a  pailicular  spot. 
Huch  cases  operations  may  be  attempted  with  hope,  a 
tbey  have  lieeti  performed  with  success. 

It   must  be  remembered    that   compreBsion  : 
exist  to  a  considerable  extent,  especially  when  hIc 
induced  by  the  gradual  formation  of  matter,  or  ^is  1 
slow  growth  of  a  tumour,  and  that,  neverthelesH,  few  | 
of  the  aymptoma  described  as  belonging  to  compression..  | 
will  be  manifested,  or  they  only  mark  the  t«rminati( 
of  the  case.     On  the  other  hand,  it  may  a 
though  all  the  aympt<ims  are  present,  a  post-moiienli 
examination  gives  very  negative  proof  of  the  exi 
of  any  appreciable  compressing  cause. 

It  is  in  cases  where  coma  is  not  so  marked  c 
sistent,  where  limited  primary  spasms  or  paralyses  a] 
present,  where  aphasia,  or  the  implication  of  0 
groups  of  muscles  point  to  an  irritation,  such  as  t 
which    a  localised   compression    may    produce,   I 
operative  interference  is  most  hopeful,  and,  althot 
these  symptoms  tnay  be  almost  altogether  absent,  y 
the  existence  of  an  obvious  cause,  such  as  in  pnno^  ] 
tured  fracture,  or  foreign  body,   will  at  once  suggt 
operation,  and  encourage  hope  of  success. 

With  regard  to  peripheral   Indicatlou 
ceutric  lesions,   it   is   desirable    to   direct  atte 
iaoa  to  the.  great  difficulty  of  recognising  thesf 
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oases;  but  this  difficulty  may  often  be  met  by  a  due 
considerHtion  of  the  locality  of  the  injury,  and  its 
anatomical  relations.  Thus,  for  example,  fissure  of  the 
petrous  bone  is  almost  with  certainty  indicated  by 
■what  have  been  called  the  triad  of  symptoms,  namely, 
bleeding  from  the  ear,  deafness,  and  Bell's  paralysis. 
If  Tinconscionsness  from  any  cause  be  present,  only 
one  of  these  can  be  recognised  with  certainty. 

Again,  if  the  patient  be  conscious,  the  diagnosis  of 
hemiplegia  is  attended  with  no  difficulty,  and  apasm 
or  paralysis  of  any  groups  of  muscles  functionally 
associated,  cau  be  easily  ascertained ;  but  if  he  be 
comatose,  it  requires  both  experience  and  care  to 
Tecognise  their  presence.  Slight  facial  palsy  is,  under 
9  any  circumstances,  difficult  to  detect  \  but  if  it  be 
pronounced,  the  whiffing  respiration,  the  passive  alee 
nasi,  the  twisted  mouth,  or  the  permanently  open  eye, 
may  prove  ite  esistenca  even  in  inaenaib2ity.  This 
condition  is  still  further  obscured  if  symmetrical  or  if 
a  bi-latera!  lesion,  differing  in  intensity  in  the  two 
hemispheres,  afiect  the  opposite  nerves  to  a  different 
extent,  Tlie  jiresence  of  hemiplegia  affecting  the 
limbs  in  such  a  case  is  also  difficult  to  ascertain.  If 
the  paralysed  arm  or  leg  be  raised  and  allowed  to  drop, 
it  falls  with  a  deadness  that  may,  as  compared  with 
that  of  the  opposite  side,  be  recognised  by  the  ex- 
perienced sui^eon.  But,  on  the  other  hand,  this  may 
not  be  so,  and  it  may  require  close  and  continuotia 
observation  to  satisfy  the  surgeon  that  movements 
take  place  occasionally  on  one  side,  and  that  the  limbs 
of  the  opposite  side  remain  persistently  motionless, 

Fatholoijfical  condilioDs  foand  after  deatli 
Irom  bead  li^orles. — The  most  usual  are  (1)  bone 
disease  with  necrosis  or  osteophlebitis  and  remote 
■evidences  of  pytemia,  or  with  secondary  intraciunial 
Mef ;  (2)  ariichnitis,  locali^eil  or  extensive,  with 
I,  lymph,  or  pus  in  the  cavity  of  the  arachnoid  ; 
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(3)  inflammtttioa  with  lympli  or  puriform  fluid  in  Ui^H 
sutoracbnoid  spacea  ;  (4)  inflammation  of  the  brai^| 
GubBtance  itnelf,  with  or  without  suppuration.  j^H 

Although  it  iE  not  always  poaaible  during  life  j^H 
dJflerentiate  these  conditions,  there  are  certain  ays^^H 
tom?  which  appear  mom  prominent  when  one  or  Dtb^^| 
of  them  predominatea.  Thus,  if  the  hone  injury  lead^^H 
pyiemia,  in  addition  to  the  local  signs,  the  occurrelt^H 
of  repeated  rigors  is  much  insisted  on  by  Hutciiina^^| 
as  a  pathognomic  sign.  When  secondary  hemipleg^H 
occurs,  accompanied  by  rise  of  temperature,  quu^H 
pulse,  headache,  delirium,  intolerance  of  light  a^^| 
Eound,  restiessnesB  and  sh-eplessness,  and  other  Bi|^^| 
of  meningitis,  the  same  authority  believes  that  ^^| 
arachnoid  is  especially  the  seat  of  the  disease.  ^^| 
flammation  of  the  subarachnoid  spaces,  with  purule^^J 
exudation,  he  considers  follows  injuries  of  the  bai^^| 
especially  where  nerve  trunks  are  involved  close  |^H 
their  cerebral  origin,  and  this  condition  is  indicai^^| 
by  gradual  ailvance  of  symptoms,  hemiplegia  b^i^H 
abluent  Dilatation  and  fixation  of  the  pupil  ^H 
pu[iils,  accomjianied  by  external  strabismus,  indidj^H 
implication  of  the  third  pair  of  nerves,  while  if  ^^| 
tongue  be  thickly  coated,  the  fifth  pair  is  involve^H 
and  if  there  he  a  tendency  to  pneumonia,  ml^^| 
probably  functional  lesion  of  the  pneumogastl^H 
baa  occurred.  Inflauimation  of  the  brain  substaij^^H 
occurs  primarily  as  the  result  of  injuries  to  J^H 
substance,  and  st'condarily  by  extension  from  ^^| 
membranes.  ^H 

EncepliallUs  and  meiilnRllls. — When  int^H 
crania!  inflammation  aupervenes,  as  either  the  resnlb^^l 
conauaflion,  or  from  direct  injury  of  the  brain  or  ma^^| 
branes,  as  in  contusion,  laceration,  or  fi'octured  bad^| 
it  is  not  always  possible  to  say  how  far  the  symptoiUB 
are  those  of  meningitis  or  encephalitis,  and  at  an  early 
poiiod  the  importance  of  a  diflerential  diagnosis  is  not 
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very  great,  Uie  treatment  being  the  same  for  both  con- 
ditiona.  Later,  when  cerebral  absceas,  or  localised 
meningeal  suppura,tion  may  be  present,  the  indica- 
tions for  interference  will  he  much  the  same  in  both 
oasea,  and  even  when  abscess  accompanies  or  follows 
diaeaaod  bono  where  it  might  be  reasonably  espeeted  to 
occupy  a  superficial  position,  such  as  between  the 
bone  and  dura  mater,  it  is  not  unfrequeatly  found  in 
the  brain  substance  itself. 

The  general  treatment  for  encephalitis  and  menin- 
gitia  baa  already  been  described  under  the  head  of 
traumatic  intracranial  in£ammatioa.  Post-mortem 
appearances  in  such  a  cose  vary  very  much.  If  the 
dura  mater  be  alone  affected,  consequent  on  traumatin 
osteitis  or  its  aequelie,  thickening  and  increased  vas- 
cularity, or  even  localised  sloughing  of  the  membrane 
may  be  found,  as  in  periostitis  elsewhere.  If  the 
arachnoid  be  involved,  the  inflammation  is  usually  dif- 
fuse, and  may  extend  over  both  hemispherea,  and  the 
cavity  of  the  membrane  may  contain  lymph  or 
purifomi  exudations  of  a  yellowish-green  colour. 
This  condition  may  be  complicated  by  the  existence 
of  fibrinous  masses  or  pseudo-cysts,  the  result  of 
preceding  extravasation  of  blood.  When  the  pia, 
mater  is  affected,  there  may  be  extensive  purifonn 
fusion  with  great  congestion  of  the  vessels.  Some- 
times the  matter  in  the  subarachnoid  spaces  seems 
to  gravitate  downwards  along  the  larger  vessels  to- 
wards the  base  of  the  brain,  or  the  medulla  oblongata. 
Encephalitis  may  follow  meningitis,  or  it  may  be 
primary,  and  may  affect  the  cortical  or  medullaiy 
structures,  or  both.  Tlie  grey  substasice  may  be 
softened,  and  be  of  a  dark  leaden  hue.  The  white 
substance    resists    tlie    softening   and    disintegrating 

:!ess  to  a  greater  extent  than  the  grey  matter,  except 

he  result  of  a  direct  injury. 

Cerebral  abscess  may  be  described  as  of  two 
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kinda,  acute  and  chronic ;  the  first  variety  follow 
ing  ironiediately  on  encephalitis,  and  the  i 
manifesting  it«e!f  at  a  considerable  period  after  t 
receipt  of  the  injury,  and  with  few  symptoms  I 
antecedent  inflammation. 

If,  in  the  course  of  a  case  of  encephalitis,  a  ■« 
marked  rigor  occurs,  and  symptoms  of  initation  of,  t 
pressure  upon,  one  or  more  of  the  motor  areas 
themselves,    or   at    a    more    remote    period 
Bymptoms  are  recognised,  the   presence   of    cerebri 
abscess  may  be    suspected.      The  existence  of  o 
neuritis,    too,    may  lend   an   additional  aid    to 

Injuries  to  the  Cranial  Nerves. 

First  pair. — The  olfactory  nerves  can  scaroelyl 
materially  injured,  except  in  fractures  of  the  base,  i 
here  the  nerve  injury  is  of  little  importane 
of  Bmell  has  occasiomtlly  followed    injuriei 
■vault,  possibly  from  contusion  of  the  nerve  or  adjac 
portion  of  the  braiiL 

The  second  pair  may  be  torn  across,  or  contusoj 
or  pressed  on  by  broken  bone  or  estravasated  bloc 
and  loss  of  sight,  more  or  less  complete, 
immediate  result.  This  may  he  permanent,  or  ri 
may  foUow  when  the  nerve  lesion  is  produced  1 
contusion  or  estravasated  blood. 

Tblrd  pnlr. — These  nerves  are  very  freqnenti[ 
afiected  in  injuries  of  the  head,  and  the  sympton 
vary  with  the  amount  of  injury  ;  thus,  irritation  m^ 
produce  spasm,  as  indicated  by  contracted  pujd 
internal  strabismus,  and  i)artial  lagoplithalraos,  whS 
complete  paralysis  of  the  nerve  is  shown  by  the  oppi 
site  set  of  symptoms. 

Fonrtb  pair. — No  special  lesion  of  this  pair  h 
been  noticed,  or,  at  least,  no  symptoms  described  ^ 
reference  to  it. 
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Fifth  pair— It  has  beeu  mentioned  that  a  thick 
white  coating  of  the  tongue,  quickly  following  on 
cranial  injury,  probably  depends  on  some  structural  or 
functional  disturbance  affecting  this  nerve.  If  this  ba 
associated  with  want  of  seiLsation,  including  not  only 
the  tongue,  but  the  side  of  the  face  and  conjunctiva, 
the  diagnosis  of  injury  of  the  trifacial  is  more  certain, 
At  a  more  remote  period  opacity  or  ulceration  of  the 
cornea  has  beeu  known  to  occur.  The  paralysis  of  the 
fifth  may  ho  temporary  or  permanent,  according  to  the 

Sixth  pniFf— ParaJyRis  of  this  nerve  is  likely  to 
occur  in  fracture  of  the  biise ;  internal  ati^abismus  will 
indicate  the  injury. 

SeveDth  pair. — -The  portio  dura  and  auditory 
may  be  injured  together,  as  manifested  by  deafness  and 
facial  palsy,  or  either  separately  may  be  involved, 
aa  shown  by  the  single  group  of  symptoms  belonging 
thereto. 

Eighth  pair. — From  their  position  they  are  not 
likely  to  be  afi'ected,  except  in  fractures  of  or  extrava- 
aations  about  the  base.  Difficulty  in  swallowing  will 
point  to  the  involving  of  these  nerves,  whilst,  as  has 
been  mentioned,  unusual  tendency  to  pneumonic  comr 
plication  will  strengthen  the  diagnosis. 

The  Mtuth  pair  of  nerves  wiO  be  probably  impli- 
cated in  the  same  class  of  lesion,  and  be  indicated  by 
paralysis  of  the  tongue. 

Hernia  Cerkbri. 

When  a  portion  of  the  cranial  vault  is  removed  by 
injury  or  by  operation,  and  an  aperture  thereby  made 
in  the  dura  mater,  a  fungous  mass  may  gradually  pro- 
trude, to  which  the  name  hernia  or  fungus  cerebri  has 
been  assigned. 

True  hernia  cerebri,  an  outgrowth  from  the  brain 
lelf,  foi-ms  a  more  or  lesa  mushroom-shaped  tumcws. 
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attached  by  a  ^>Edicleaituated  at  tlie  opening  m  the  skull,'' 
and  presenting  an  expanded  portion  which  projects 
above  and  around  the  orifice.  True  brain  substance 
baa  been  found  in  this,  also  blood  and  granulation  tis- 
sue ;  bat,  nevertlielesa,  it  has  not  been  fully  explained 
how  BUeh  a  protrusion  occurs,  and  how  it  develops 
so  rapidly.  Pi-obably  it  may  arise  from  hypersemift  ex- 
tending in  the  direction  of  least  resistance,  leading  to  a 
projection  of  brain  subst-ance  and  inflammatory  pro- 
ducts, associated  with  irregular  vascularity  and  fluid 
accumulations  in  the  substance  of  the  contiguous 
brain.  This  form  of  protrusion  may  be  vascular  and 
pulsatile,  firm  or  soft,  and  sloughing  of  the  surface 
may  occur  synch ronously  with  tlie  growth.  It  ia  a 
very  fatal  complication,  about  seventy  per  cent,  of 
the  cases  dying  (Nancrede). 

As  hernia  cerebri  seems  to  arise  from  irritation, 
and  from  want  of  the  natural  pressure  of  the  bone, 
the  rational  tr^iatmsni  is  the  removal  of  all  the  causes 
of  that  irritation,  and  the  use  of  compresses  of  lint  or 
cotton,  antiseptically  prejiared,  and  strict  attention 
to  cleanliness. 

Termtnatioiis  of  injuries  of  the  hend. — 
(1)  Recovery,  which  may  be  partial  or  complete  ;  (2) 
death,  immediate  or  subsequently,  from  tlie  remote 
effects. 

There  is  scarcely  any  injury  of  the  skull,  as  has 
been  already  remarked,  from  which  complete  recovery 
may  not  take  place  ;  but  in  a  number  of  cases,  larger, 
perhaps,  than  may  be  reported,  recovery,  with  some 
appreciable  morbid  conditions,  occurs. 

Thus,  immediately  or  at  a  remote  period,  the 
patient  may  sufi'er  from  insanity,  epilepsy,  diabetes, 
hemiplegia,  or  other  jmrtial  paralysis,  or  from  im- 
pairment of  some  of  the  special  senses.  Even  with- 
out such  perceptible  lesions,  a  certain  delicacy  or  irrit- 
ahiiitj  of  brain  may  result,  which  will  display  itself 
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by  alterations  of  temper,  eapecially  ■when  alcoholic 
drinka  have  been  taken,  o'r  when  the  intellect  has 
been  over  -  exercised,  or  the  emotions  abnomially 
excited.  Many  of  the  complications  may  be  the 
remote  causes  of  death.  When  a  fatal  termination 
occurs  immediately  it  ia  probably  due  to  severe  con- 
cussion, contusion,  or  laceration  of  brain,  or  to  com- 
[iression  from  extravasation  of  blood.  But  if  death 
occur  later  on,  inflammation,  with  its  products,  will  be 
responsible.  If  recovery  from  the  accident  and  trom 
its  immediate  consequences  occur,  epilepsy  or  diabetes 
may  destroy  life  after  the  lapse  of  some  months  or 
years,  injuries  of  the  occipital  region  being  most 
frequently  the  causes  of  the  ktter, 

TitKPUlNlNG. 
The  opprntion  of  Ircphinin  which  is 
meant  to  include  all  kinds  of  interference  with  the 
bone,  whether  with  the  trephine,  Hey'a  saw,  the 
forceps,  or  the  elevator,  may  be  required  in  the  follow- 
ing cases  ;  {a)  Compound  depi'CBsed  fracture,  when 
the  amount  of  depi-ession  exceeds  the  tliickness  of  the 
bone ;  in  other  words,  where  a  probe  can  be  slipped 
in  on  the  surface  of  the  displaced  fni^ent  be- 
neath the  undepressed  Burrounding  margin  (Hewitt). 
There  is  one  exception  to  this  rule.  In  children 
the  bone  is  i-arely  extensively  splintered,  the  dura 
) [later  is  more  pliant,  and  the  brain  ia  more 
tolerant  of  pressure,  and,  therefore,  in  these  cases 
trephining  may  be  delayed  till  symptoms  appear, 
(i)  In  punctured  fracture ;  (p)  in  simple  depressed 
fi-acture,  with  grave  symptoms  persistent;  (d)  when 
a  foreign  body  is  present ;  (e)  when  dead  bone  exista 
as  the  result  of  injury,  with  denudation  of  mem- 
branes or  osteo-myelitis ;  (/)  when  blood  clot  occurs 
between  the  bone  and  dura  mater,  if  diagnosed  and 
accessible ;  ij/}  when  intracranial,  cii'cumsa:iiaaA,  «i^ 
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localieed  suppuration  ia  detected,  witli  aymptoTOSOt 
compression  or  irritation ;  (A)  reinotely,  in  point  of 
time,  if  persiatent  epilepsy,  or  insanity,  or  localised 
incurable  headache  follow,  as  the  result  of  depressed 
or  punctured  injury,  or  if  the  symptoms  point  to  a 
limited  and  removable  source  of  irritation ;  (»)  pond 
and  gutter  fractures,  if  compound,  hold  the  Bmne 
position  as  compound  depressed  fracture,  and,  if  they 
be  Bimple,  operation  may  atiU  be  necessary. 

Tbe  coDtra-indicaiJons  to  operation  are, 
pfsi,  very  profound  coma  or  other  symptoms,  which 
may  indicate  that  the  cause  of  the  condition  is  ex- 
treme extravasation  of  blood  into  or  on  the  surface  of 
the  brain,  or  fracture  of  the  base  of  the  skulL 
SecoruUy,  the  situation  of  the  injury,  as  that  of  the 
orbits,  or  of  the  roof  of  the  nose,  though  in  these 
cases  the  removal  of  a  foreign  body  or  of  loose  frag- 
ments of  bone  would  not  be  contra-indicatfld.  Thirdly, 
trephining  over  the  sutures  is  inadvistihle,  in  con- 
sequence of  the  firm  attachment  of  the  dura  mater  in 
these  situations  to  tbe  bone ;  but  this  may  be  dis- 
regarded if  the  indications  for  the  operation  be  im- 
perative. Fourthly,  trephining  over  the  venous 
sinuses  or  course  of  tbe  meningeal  arteries  is  to  be 
avoided,  if  possible.  Fiftldy,  the  presence  of  motor 
indications,  as  spasm  or  paralysis  on  both  sides  of  the 
body,  pointing  to  lesions  of  the  two  hemispheres,  also 
contra-indicatea  operation.  And,  gixChJy,  trephining  in 
a  case  of  any  injury  of  the  cranium  with  insensibility  is 
not  to  be  contemplated  until  the  other  great  cavities 
have  been  thoroughly  examined,  and  the  presence  of 
lethal  lesions  in  them  negatived. 

From  many  observations  I  have  made,  and  from 
the  study  of  collected  cases  ia  which  epilepsy,  insanity, 
dementia,  and  other  mental  troubles  have  followed 
upon  unrelieved  depressed  fractures,  1  believe  iliat,  if 
cases  of  dejiresaed  fracture  o£  tUe  skull  left  to  nature 
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(Knild  be  subsequently  traced,  they  would  afiord  a 
powerful  argument  for  primary  trephining;  and  it 
must  be  borne  in  mind  also  that  this  operation  in 
'Oom])ound  depressed  fi'acture  can  scarcely  add  to  the 
tiaka  of  osteo-pblebltis,  which  the  procedure  has  been 
credited  with  producing.  A  more  important  plea  for 
the  safety  of  the  operation  is  afforded  by  the  results 
in  surgery  of  modem  antisepticism  carried  out  with 
rigorous  precautions.  The  dangers  of  septicemia 
from  operative  interference  are  minimised,  and  inany 
case,  where  it  aeems  neceasary,  the  operation  may  be 
thus  performed  without  running  the  risk  of  being 
held  accountable  for  any  subsequent  want  of  success. 

Cerebral  topography  in  relation  to  sui^ 
■ical  inluries. — Without  dweUing  on  the  vexed 
question  of  localised  cerebral  functions,  there  is  no 
doubt  that  there  exiala  a  connection  between  certain 
areas  of  the  brain,  motor  centres,  and  certain  peripheral 
regions,  sufficient  to  afford  in  many  cases  an  indication 
of  localised  brain  lesion.  To  give  practical  effect  to 
the  conclusions  which  these  views  point  to  it  is  neces- 
sary first  to  he  acquainted  with  these  centres. 

motor  centres  of  the  cortex.— The  following 
description  from  Treves'  "  Surgical  Applied  Anatomy  " 
briefly  indicates  those  centres,  accordisg  to  the  views  of 
the  three  highest  authorities. 

"  Aeeording  to  Charcot,  (1)  centre  for  movements  ' 
of  the  tongue  at  the  posterior  end  of  the  third  frontal 
convolution  and  contiguous  part  of  the  ascending 
frontal  convolution ;  (2)  movements  of  lower  pai-t  of 
face  at  the  lower  end  of  the  two  ascending  con- 
volutions ;  (3)  centre  for  fore-arm  and  hand  on  the 
middle  third  of  the  ascending  frontal  convolution ; 
(4)  centre  for  movements  of  the  lower  limb  on  the 
upper  third  of  the  oacending  frontal  convolution 
»nd  upper  two-thirds  of  the  ascending  parietal  con- 
yolutioa.     Aecording  to  Hitzig,  (1)  motor  centre  foe 
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upper  limb  at  upper  part  of  asceniling  fi-ontal  oorf 
volution;  (2)  motor  centre  for  lower  limb  on  ascending 
frontal  convolution,  jiiat  below  preceding  centre;  (3) 
motor  centre  for  facial  muscles  at  middle  part  of 
ascending  frontal  convolution  ;  (i)  centre  for  musclea 
of  mouth,  tongue,  and  jaws  at  inferior  part  of  asceodiiig 
frontal  convolution.      According  to  FerrieT,  (1)  centre 
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for  rotation  movements  of  head  and  neck  at  posterior 
end  of  first  frontal  eonvolution  ;  (2)  centre  for  muscles 
of  face  at  posterior  end  of  second  frontal  convolution  ; 
(3)  centre  for  articulate  language  on  posterior  part  of 
tlitril  frontHl  convolution;  (4)  centre  for  tipper 
limb  at  upper  end  of  ascending  frontJil  convolution  ; 
(5)  centi-e  for  lower  limb  on  upper  two-tbirda  of 
ascending  ]}arieta]  convolution  and  part  of  Bupeiior 
yjarietal  lobule." 

To  otak.e  this  cerebtal  \oca,\mtion  useful  to  the 
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h  it  is  necessary  to  give  the  guiding  points  of 
the  head,  which  indicate  the  exact  positions  of  the 
fissures,  convolution  a,  and  motor  centres  alJuded  to  in 
the  preceding  quotation, 

Jielations  of  tite  brain  to  tJie  skull  (Treyes). — 
"  The  lower  level  of  the  brain  in  front  corresponds 
to  a  line  drawn  across  the  forehead  just  above  the 
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Leyebrowa.  At  the  side  of  the  head  it  corresponds 
■.|q)]iroximately  to  a  line  drawn  from  a  point  half  an 

)nch  above  the  external  angular  process  of  the  frontal 
Bfo  the  upper  part  of  the  external  auditory  meatus. 
tA  line  drawn  from  this  latter  spot  to  the  occipital 

iprotuherance  corresponds  to  the  lower  lev-el  of  the 
Kpos'-.erior  lobe,  while  below  that  line  will  lie  the 
lloereheUam.  The  commencement  of  the  Sylvian 
[.fissure  corresponds  to  t!ie  pterion.  Its  ascending 
|].]imb   is   parallel   to,   and    immediately    behind,   the 
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horuontal  timb  mns 
:pper  margin  of  the  Bqttamaus 


coronal  suture. 

bftokwarda  aero 

Buture.      The    «xt«rnaL  parieto-occipital 

littk  in  front  of  the  lambda.     The  fiHSure  of  Rolando 

is  some  way  behind  the  coronal  suture,  and  is  not 

quite  parallel  to  it,  being  a  little  less  tlion  two  in  ' 

behind  the  suture  above,  and  a  little  more  thau 

inch  behind  it  below. 

The  temporo-sphenoidal  lobe  lies  below  a 
drawn  horizoutally  backwards  from  the  exti 
angular  process.  To  find  Broca's  convolution  (( 
posterior  part  of  the  third  left  frontal  convolution) 
a  horizontal  line  ia  drawn  backwards  from 
external  angular  process  for  two  inchea.  The  con- 
volution ia  three-quai-ters  of  an  inch  above  the  end 
this  line.  The  upper  borders  of  the  optic  thalami 
and  corpus  striatum  are  about  on  a  level  with 
top  of  the  pinna.  They  are  situate  opposite 
temporal  region,  and  the  anterior  limit  of  the  co 
striatum  about  con-eaponda  to  the  pterion."  (. 
Fig.  89.) 


DISEASES  OF  THE  SPINR 

HEIiREilT    W.    I'AOK. 

Spina  Bifida* 

?  given  given  to  "  certain  congenita]  mal- 
formations of  tte  vertebral  canal,  witU  piMtrusion 
of  Kome  of  its  contents  in  the  form  of  a  fluid 
tumour.  With  very  rare  exceptions,  the  malforma- 
tion affects  the  neui-al  arches  of  the  vertebrte,  and 
the  tumour  projects  posteriorly  j  in  rare  cases,  how- 
ever, the  malformation  involves  the  bodies  of  the 
vertebrEB,  the  tumour  in  such  cases  protruding  an- 
teriorly into  the  thorax,  abdomen,  or  pelvis  between 
tlie  lateral  halves  of  the  bodies  affected. '  The  bifid 
condition  of  the  neural  arch  ia  essentiaUy  due  to 
defective  development  of  that  part  of  the  mesoblast 
from  which  the  struoturea  closing  in  the  vertebral 
furrow  are  derived.  The  result  is  a  gap,  fissure,  or 
deft  in  the  vertebral  arches,  whei-eby  the  spinal 
canal  at  the  affected  points  remains  open. 

The  commonest  tile  of  the  defect  is  in  the  lumbo- 
sacral region,  but  it  may  rarely  be  found  in  the 
upper  cervical,  and  much  less  often  in  other  parts  of 
the  column.  The  cleft  may  vary  enormously  in  size, 
and  involve  the  arch  of  one  vertebra  or  of  many. 
The  fluid  tum.our  usually  occupies  the  middle  line, 
and  presents  every  variety,  botSi  in  size  and  appear- 


There  are  three  main  varieties  of  spina  bifida  :  (1) 
those    in   which   membranea    alone   protrude,  spinal 

*  QoDtatintiB  in  this  port 
"  Report  of  the  Comniittoa  o. 
vol,  xifiiL,  to  which  the  readc 
taon  on  the  aubject. 


t  the  article  are  from  the  nmen* 
8i)ina  Bificla,"  Clin.  800.  TrajiB.. 
must  lefei  fur  the  boat  infonna- 
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meningocele;    (2)  those  in  which    " membrane^i 
gether   with    the  spinal   cord   and   its   appertaining  H 
nerves,  protrude,  Tneningo-myeloceU ; "  and  (3)  those  j 
■where  there  is  "  protrusion  of  the  membranes,  together 
with   the  spinal   coi-d,  the  central  canal  of  which   is 
dilated  so  as  to  form  the  sac  cavity,  the  inner  lining 
being  constituted  by  the  expanded  and  atrophied  sub- 
stance of  the  cord,  syringo-iiii/elocele."     The  second  i& 
by  far  the  commonest,  the  last  is  the  rarest, 

SymptODis. — Associated  very  often  with  the 
spina  bifida,  and  indicative  of  the  implication  of  nerve  ' 
elements  in  the  tumour,  are  paralyses,  more  or  less, 
of  the  lower  limbs  or  sphincters,  some  degree  of  club 
foot,  talipes  equino-varus  being  the  most  frequent, 
with  perhaps  a  generally  stunted  appearance  of  the 
whole  limb,  which  may  be  cold  and  blueiah.  There 
is  often  also  hydrocephalus,  and  pressure  on  the 
sacral  tumour  may  increase  the  distension  of  the 
head  and  cause  convulsions  or  other  grave  disturb- 

The  form  and  size  of  the  sac  vary  enormously.     It 
is  usually  about  the  size  of  a  Tangerine  orange  at  birth 
(Fig.  90).     "  In  foiTO  sessile,  somewhat  constricted  at    | 
the  base,  circular,  ovoid,  or  coi-difonn  in  outline,  these    i 
tumours  occasionally  present  a  slight   median  longi- 
tudinal furrow,  or  sometimes  a  more  localised  deprea-    , 
sion  at   or   near  the  sumiuit,  the  so-called  umbilicus. 
The  latter  indicates  the  spot  at  which  the  spinal  cord    | 
meets  and   becomes   incorporated   with   the   posterior    i 
wall   of  the   sac;    but  whilst   its  presence  indicates 
that  the  tumour  ia  »  meniugo-myelocele.  its  absence  \ 
cannot  be  held  to  show  the  contrary.     The  same  is    I 
true  of  a  median  furrow." 

Tlie  coverings  of  the  sac  also  show  great  varieties, 
"  It  is  very  seldom   that  a  normal  cutaneous  covering    ' 
exists  over  the  whole  protrusion.     As  a  rule,  the  base 
alono  is  covered  with  noruial  akin   while  in  the  rest 
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i&  ita  extent  tlie  covering  consists  of  a  thin,  ■white, 
jjiatening  membrane-like  tissue.  In  sonie  specimenB 
the  skin  ends  abruptly,  in  others  it  merges  gradually 
into  the  membrane  noticed.  More  rarely,  howerer, 
the  cutaneous  covering  ia  continuous  over  the  whole 
tumour."  The  cleft  moat  often  involves  several  verte- 
brte,  "  moat  uanally  the  last 
lumbar  and  all  the  sacral." 
"  The  actual  extent  of  the 
protiuaion  forma  no  certain 
criterion  of  the  extent  of 
deficiency  in  the  neural 
arcliea." 

In  the  second  and 
commonest  variety  it  has 
been  mentioned  that  a  de- 
pression or  furrow  indicates 
the  spot  where  the  coi-d 
meets  and  becomes  incor- 
porated with  the  |K>sterior 
wall  of  the  sac.  "  The  level 
at  which  the  cord  crosses 
the  sac  is  vaiiable ;  as  a 
nile,  it  is  somewhat  above 
its  centre.  Occasionally, 
however,  the  cord,  as  it 
emergea  from  the  vertebral 

canal,  becomes  immediately  connected  with  the  roof 
of  the  aac  without  the  intervention  of  any  space," 
The  integrity  of  the  central  canal  of  the  cord  is  pre- 
served at  this  part,  where  there  ia  an  absence  of  true 
skin,  "The  nerve  roots  which  traverse  the  sac  arise 
from  this  intramural  portion  of  the  central  nervous 
system.  .  .  .  The  aac  wall  is  really  their  source,  and 
the  nerves  within  the  aac  are  the  proper  anterior  and 
posterior  roots."  It  ia  therefore  clear  that  the 
neural  furrow  does   not   remain   unclosed 
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bificla.      It    in    the    vertebral  furrow    which    ^^In 

Prognosis. —  The  general    tendency    of    spina  I 

bifida  ifl  to  increase  in   size,   and  for  the  coveringB  to  j 

become  thinner  and  thinner  until  they  burst ;  cerebro-  J 

spinal  fluid  ia  poured  out,  and  the  child  dies  froni  1 

convulsions  or  meningitis.     In  the  smaller  tumours,  I 

however,    where    probably    the    cleft    is   small,   the  | 
coverings   are  of  skin  aU   over,  and  there  is  simply 
a  meningocele,  spontaneous  recovery  is  by  no  means 
rare  ;  that  is  to  say,   the   fluid   gets  less,  the  walls 

shrivel  and  contract,  and  it  may  be  that  the  cleft  is  1 

closed.  I 

The  treatment  of  spina  bifida  has  always  been  | 

unsatisfactory,     and    interference    has    often    caused  I 

death.      Success    has   most   frequently    attended    the  I 

treatment    of    the     smaller   tumours,   which   have   a  J 

tendency   to  spontaneous  cure,  and  it  ia  a  question  ] 

whether    in   all    such  cases  the   surgeon   will  not  do  I 

wisely  to  be  content  with  protecting  the  tumour  from  I 

injury,  and  continuously  apply  gentle  pressure  so  as  I 

to  prevent  increase  in  size.     It  is  different,  however,  1 

wi^  rapidly  increasing  tumours,  which  are  associated  I 

with  grave  nervous  symptoms.     Various  metbods  of  I 

treatment    have    been    adopted,    such    as    repeated  I 

tapping,   excision  and   ligature,    and   injection    with  I 

simple  iodine,  but  none  of  these  can  be  recommended^  I 

We   have,    in    injection   of    Morton's  iodo-glyoerino  I 

solution  (iodine   gr,   x,   iodide  of  potassium  gr.  xsx,  4 

glycerine  Jj)  a  method  of  setting  up  a,  process  of  cure  1 
which  consists  in  gradual  shrinking  of  the  tumour, 
and  which  closely  imitates  that  which  occurs  spon- 
taneously, "The  puncture  into  the  tumour  should 
be  made  at  one  side  of  the  base,  obliquely  through 
healthy  akin,  and  not  through  membranous  sac  walL 
It  is  not  necessary  to  withdraw  any  of  the  fluid  oon- 
tents  of  the  tumour  before  injecting  the  solution." 
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I  A  drfichm  is  a  suitable  quantity  in  tbe  majoritj  of 
I  cases,  aud  the  injection  may  be  repeated  in  about 
'  a  fortnight. 

"  The  circumstancea  whicli  contra^indicate  the 
operation  are  advanced  marasmus,  great  and  increasing 
hydrocephalus  and  intercurrent  disease.  Aa  a  rule  it 
is  well  to  wait  until  the  uhild  is  at  least  two  months 
old  before  submitting  it  to  operation;  but  when  the 
sac  wall  ia  threatening  to  burst  treatment  may  be 
carried  out  earlier" 

The  cure  of  the  spina  bifida  offers  no  prospect 
of  improTement  in  any  paralysis  or  talipes.  Occi- 
pital meningocele  hanging  low  down  may  be  mis- 
taken for  cervical  spina  bifida.  Spina  bifida  is  more 
common  in  females  than  in  males.  The  tumours  may 
rarely  be  multilooular. 

Congenital     sacro-coccy geal    tnmonrs.  — 

The  neighbourhood   of  the   sacrum  and  coccyx  ia  a 

favourite   site  for    certain  congenital   tumours.     Of 

these  may  be  named  some  portion  of  a  fo9tus,  usually 

I  a  third  lower  limb  ;  tumours  containing  ftetal  remains 

I'snch  as  bone,  cartilage,  hair,  and  teeth,  deeply  seated, 

J)erhaps,  and  adherent  to  bone,   often  pendulous,   and 

presenting   great  variety  in  both  size    and  contents, 

sometiniea  associated  with   and   liable  to  be   mistaken 

for   spina  bifida,   esfiecially  when  situated  higher  up 

than  usual  and  ir  the  middle  line  ;  congenital  cystic 

tumours,  single  or  many-chambered,  some  of  which 

may  at  one  time  have  been  connected  with  a  sacral 

Bpina  bifida,    and  when   of  large  size  and  growing 

inwardly,  surrounding  the  rectum  and  other  pelvic 

f  organs  ;  congenital  solid  tumours,  fibrons,  fibro- cellular, 

■  and  fatty,  wliich  may  start  from  the   front  of  the 

or    coccyx,    attain   vast  dimensions,   spread 

iridely  in  the  pelvis,  and  surround  or  displace  all  the 

■organs  contained  therein,     It  is  highly  pi-obable  that 

if  these  congenital  tumours  arise  i 
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with  embryonic  atnictttrea,  remaining  in  parts  wher»  ^ 
the  three  blast-ode rmio  layers  are  brought  into  close 
apposition  in  the  process  of  development,  as  it  is  in 
certain,  canals  which  become  obsolete  in  mammalia, 
such  as  the  pont-anal  gut,  wliich  occupies  the  site  o£ 
these  teratomata.  I 

Many  of  the  smaller  tumours  can  be  easily  raa  1 
mored  ;  but  no  attempt  should  be  made  to  operate  on  I 
those  which  extend  deeply  into  the  pelvis  until  tfaeip  J 
connection  with  the  pelvic  viscera  has  been  as  far  h-  | 


Pott's  Disease. 
Palt's  disease  of  the  spine,  often  spoken  o(  j 
as    "  angular    curvature,"    a'  strange   mianomer,    is   A  J 
disease    commonly    of    early    life,    which    consists   iq  1 
inflammation     and     necrotic     do-  j 
strnction  or  caries  o£  some,  usuallf   ] 
the  anterior,  parts  of  the  vertebral  J 
bodies    and    intervertebral    diso^  1 
whereby  the  natural  support  givB«  J 
by  these  structures  to  the  columa  -J 
is  lost,  and  the  spine  above  t 
seat  of    mischief    falls   forwardiyj 
and  a  projection  is  caused  in  tb 
Fig.  91.— Fntt's         middle  line  of  the  back.     la  ex 
Disaa^e.  treme  cases,  such  as  that  showa  fa 

the  accompanying  sketch  (Fig.  91^;fl 
where  the  bodies  of  many  vertebrse  are  destroyed,  tbii'  7 
angular  projection  is  very  great,  and  the  stature  c~ 
the   patient   is   diminished.      In  company  with  thi 
bone  disease  there  is,  as  elsewhere,  the  formation  i 
an  abacesa  which   may  present   itself  externally  i 

Pntho  logy  .—The  morbid  process  is  closely  alii*! 
to,  if  it  bo  not  identical  with,  that  of  caries  of  oth 
bonea.      The  lower  dorsal  region  is  the  commone 
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Hite  of  the  disease,  which  usually  begins  in  tlie 
anterior  part  of  one  or  more  bodies,  or  in  the  epi- 
physial portion  which  lies  next  to  the  intervertebral 
Biibstances.  It  may  also  begin  in  the  intervertebral 
discs  themselves ;  but  wherever  its  precise  origin,  and 
whether  we  call  it  a  simple  caries  or  osteitis,  or  it  be 
of  a  distinctly  tuberculous  nature,  the  process  leads  to 
softening  and  crumbling  away  of  the  bone,  and  a 
collection  of  matter  is  formed  which  consists  of  broken- 
down  bone,  inflammatory  products,  and  pus,  and 
which  lies  in  front,  or  more  often  a  little  to  one  side 
of  the  fronts,  of  the  bodies.  Tlie  position  of  the  abscess 
is  determined  by  the  seat  of  the  disease,  by  the  greater 
ease  with  which  pus  can  accumulate  in  front  than, 
behind,  a  tendency,  moreover,  which  is  encouraged  by 
the  forward  bending  of  the  column.  By  gravitation 
the  pns  makes  its  way  downwards  along  the  front  of 
the  spine ;  the  abscess  assumes  a  pear  shape,  and 
according  to  the  site  of  the  disease,  and  the  rate  of 
increase,  will  be  the  exact  point  at  which  it  ultimately 
appears.  It  may,  however,  remain  limited  to  the 
Beat  of  disease,  and  should  the  destructive  process 
cease  it  may  then  dry  up,  and  undergo  the  same  kinds 
of  changes  as  occur  in  old  abscesses  elsewhere.  We 
shall  return  to  the  consideration  of  the  abscesses 
when  we  have  dealt  with  the  various  symptoms  to 
which  Pott's  disease  may  give  rise,  and  by  which  the 
surgeon  should,  if  possible,  diagnose  it  in  its  earliest 
stages,  before  the  diagnosis  has  been  made  for  him  by 
the  appearance  of  an  abscess  or  the  median  angular 
projection. 

Etlologf. — Injury  such  as  a  severe  spinal  bend 

or  wrench  may,  it  is  thought,  have  some   share  in 

starting  the  morbid  process,   by   bruising  an   inter- 

I  Terteb^   disc   or   stretching    the    anterior  common 

■Bgament ;  but  very  commonly  the  disease  seems  to 

^Begin  without  more  definite  causes  than  poor  living 
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and  general  insanitary  conditions,  such  as  are  found 
amongst  the  children  of  the  poor.  These  causes  will 
naturally  he  more  potent  for  evil  in  children  of 
Btrumoua  tendency,  hereditary  or  acquired. 

S}'iiiploiu8.~  Far  too  often  cafies  of  Fott's  diaease 
come  under  observation  only  when  the  mischief  has 
been  done,  and  the  Btopy  is  told  of  past  ailment,  and 
that  the  child's  back  has  now  "begun  to  grow  out." 
There  are,  however,  important  Bymptoms,  even  in  the 
period  of  indefinite  ailinj^,  which,  in  combination  with 
general  maluiKe  and  liealth  f&ilure  iu  children,  should 
make  the  surgeon  tolerably  certain  that  he  has  to 
deal  with  a  case  of  Pott's  disease. 

These  symptoms  are  sphial  gtiffnesa  and  pM 
The  spinal  litifi'ncss  is  the  result  of  an  instinctive 
effort  on  the  part  of  the  spinal  muscles  and  1 
ments  to  hold  the  column  rigid,  so  that  ther 
be  no  movement  or  jariiug  at  the  seat  of  dia< 
The  rigidity  can  easily  be  det<'cted  by 
observation  of  the  child's  movements  after  it  ] 
been  stripped,  by  watching  how  it  will  stoop  i 
pick  things  up  from  the  floor,  how  it  will  turn  roud 
in  bed,  or  how  the  back  comports  itself  when  the  c 
flat  upon  its  face,  is  raised  up  by  the  pelvis 
It  is,  therefore,  very  necessary  to  be  familiar  with  t 
range  of  mobility  and  flexibility  of  the  healthy  spin 
column,  both  in  children  and  adults.  In  se 
spinal  movement  is  pretty  sure  to  cause  pain,  vM 
however,  is  a  less  valuable  sylnptom  than  i 
rigidity,  for  the  inflammatory  mischief  is  far  from  1 
surface,  it  is  difficult  for  a  child  to  localise  its  s 
and  spina.1  pain  is,  moreover,  a  common  complaint  j 
other  and  less  important  maladies.  It  may  be  ] 
stricted  to  the  seat  of  mischief,  or  in  oases  where  t' 
inflammatory  action  involves  the  nerves  as 
from  the  spine,  it  may  be  radiant  in  char 
far  removed  from  the  site  of  the  disease.     Absence  S 
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^in  IB,  at  tlie  same  time,  very  common ;  and  it  is  by 
no  means  to  be  assumed  in  any  case  that  because  pain 
iji  absent  there  is  therefore  no  disease.  The  important 
practical  point  for  the  surgeon  to  remember  ia  this, 
that  in  all  cases  where  there  are  complaints  of  pain  in 
tiie  back,  or  pain  or  other  abnormal  sensations  in  any 
part  of  the  body  or  limba  in  children,  for  which  no 
obvious  locatcaUaeisdiaooverable,  he  should  make  it  his 
nnfailing  business  to  examine  the  spine  to  see  whethef 
there  be  any  rigidity,  for  this  is  a  symptom  rarely  or 
never  absent  even  in  the  very  earlioBt  stages  of  Pott'a 
disease,  when  treatment  may  perchance  be  of  some 
avail  in  arresting  the  caries.  The  combination  of  the 
two  symptoms  is  an  almost  infallible  guide  to  the 
diagnosis  of  Pott's  disease. 

The  spinal  deformity,  or  median  angular  ptojectionj 
la  due  to  the  destruction  of  the  bodies  already  named, 
tod  is,  to  some  extent,  the  result  of  a  conservative 
Jiroces^  for  the  gap  in  the  bodies,  which  no  reparative 
rocesa  can  fill  np,  is  nevertheless  obliterated  by  the 
tiling  together  and  ultimate  union  of  the  healthy 
Vertebrae  which  form  tlie  upper  ajid  lower  boundaries 
of  the  diseased  area.  When  the  destruction  is  rapid 
and  extensive  the  projection  may  become  well  marked, 
very  short  time,  while  in  others  the  rate  of 
its  formation  may  be  slow ;  and  in  the  lumbar  region, 
where  the  bodies  are  large,  the  duformity  may  be  very 
slight  indeed.  It  is  usually  most  prominent  in  the 
dorsal  region,  in  consequence  of  the  length  of  the 
dorsal  spines.  Tt  may  be  sharp  and  abrupt,  or  little 
more  than  a  general  increase  in  the  natural  dorsal 
curve,  with  rather  undue  prominence  of  one  or  two 
spines.  Much  depends  on  the  rate  of  progress  and 
the  extent  of  the  disease.  When  the  projection  haa 
existed  for  any  length  of  time,  and,  indeed,  while  it 
is  being  formed,  the  posterior  segments  of  the  vertebrse, 
the  spinous  and  transverse  processes,  the  lamii!^  asi^  , 
I 
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riba,  become  anchylosed  together  by  inflainmatorf 
adhesionSj  whereby  etrengthening  of  the  column  ia 
effected.  The  fibrinouH  material  thus  produced  may 
ultimately  ossify,  uniting  the  various  parte  into  one 
bony  mass.  Eigidity  is,  of  course,  a  marked  feature 
in  such  conditions,  and  the  wasting 'of  the  spinal 
muscles  from  disuse  makes  the  angular  projection 
still  more  noticeable  than  it  would  otherwise  be.  The 
anterior  parta  may  also  become  consolidated  together  by 
thickening  of  periosteum  and  contraction  of  the  abscess 
cavity,  and  ]}ermanent  irremediable  deformity  is  the 
result.  At  the  same  time  the  patient  has  been  all 
along  endeavouring  to  keep  the  head  erect,  and  com- 
pensatory curves  are  formed  in  other  regions.  The 
sternum  gets  pushed  forwards,  the  shoulders  are  high 
with  the  head  sunk  between  them,  and  the  child  pre- 
sents an  aspect  strangely  old. 

There  are  three  chief  varieties  of  eA»ce»i  due  to 
Pott's  disease  :  psoas,  iliac,  and  Inmbar, 

PsoHs  Hbscess  is  the  commonest  of  them,  and 
is  so  named  from  its  position  in  the  sheath  of  the  psoas 
muscle.  It  may  be  regarded  as  an  almost  unfailing 
sign  of  Pott's  disease  in  the  dorsal  region,  although 
occasionally  it  may  be  met  with  as  the  result  of  disease 
lower  down.  Shaw  has  given  the  following  admirable 
account  of  its  formation  and  progress :  "  When  the 
abscess  is  connected  with  diseased  dorsal  vertebrce,  it 
encounters,  in  its  descent,  the  diaphragm.  But  that 
barrier  is  overcome  by  a  particular  process.  As  the 
abscess  comes  into  contact  with  the  diaphragm  and 
corapresses  it,  adhesive  inflammation  is  set  up  in  their 
respective  surfaces ;  the  conseqiience  is,  that  they 
liecome  united  over  a  considerable  area;  an  o)>eniug  is 
next  formed  by  absorption  within  the  boundaries  of 
the  adhering  striictures;  the  abscess  then  protrudes  j 
and  extravasation  of  pus  at  the  margins  is  prevented 
from    taking  place   by  the  firm  union  of  the  parte 
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encircling  tho  opening."  It  next  "  comee  into  relation 
witli  tho  heads  of  ttie  psoas  muscle ; "  but  as  it 
"  travels  downwards  it  has  to  pass  througb  a  narrow 
Btiiiit ;  it  is  pi-evented  from  enlarging,  in.  tlie  fore  part, 
by  the  resistance  of  the  Itgamenta  arcoata,"  which 
Btretch  across  tits  two  origins  of  the  muscle,  "  and,  at 
the  back,  hy  that  of  the  spine  and  lowest  rib;  hence, 
in  order  to  proceed,  it  has  to  force  its  way  in  the  line 
of  the  pBoaa  muscle.  That,  however,  can  only  be  dona 
by  penetrating  into  its  iuterior.  It  accomplishes  this, 
in  the  first  place,  by  inserting  its  most  advanced  part, 
like  a  wedge,  between  the  two  origins  ;  it  then  splits 
and  distends  the  fibres ;  and  the  psoas  at  length  is 
converted  into  an  abscess."  The  connections  of  the 
fascia  iliaca  being  iooser  on  the  outer  than  the  inner 
Bide,  the  abscess  enlarges  most  freely  in  that  direction, 
and  now  chiefly  occupies  the  hollow  between  the 
united  fibres  of  the  iliacus  intemus  and  psoas  muscles 
on  the  inside,  and  the  crest  of  the  ilium  on  the  outside. 
When  the  advanced  part  reaches  Poupart's  ligament, 
a  certain  retardation  occurs;  .and  then  a  bulging 
will  be  observed  along  the  line  of  the  flexure  of  the 

Pus  may  also  travel  below  Poupart's  ligament  as 
far  as  the  insertion  of  the  psoas,  and  form  there  a 
fluctuant  Bwelliog,  the  size  of  which  may  be  modified 
both  by  position  and  pressure.     When  the  pus  has  in- 
creased 80  much  that  there  is  a  distinct  swelling  both 
above  and  below  Poupart's  ligament,  the   diagnosis 
onght  to  be  a  matter  of  no  difficulty,  for  pressure  at 
one  part  surely  causes  enlargement  of  swelling  at  the 
other.     Unlike  a  hernia,  therefore,  of  which  no  traoe 
can  be  felt  in  the  abdomen  when  it  has  been  reduced,  a 
distinct  abdominal  swelling  can  still  be  detected  in  the 
I    region  of  the  psoas  when  the  abscess  is  mails  solely  to 
Loocupy  a  position  above  the  groin.     Nor  ia  an  abscess 
C-reducible  with   that  peculiar   gurgle   or  suddenneeA 
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which  often  characterises  the  reduction  of  a  hernia.* 
Unlike  a  femoral  hernia,  a  psoas  abscess  lies  rather  to 
the  outer  aide  of  the  femoral  vessela.  In  the  earlier 
stages  of  abscess  formation,  when  pus  at  first  distends 
the  sheath  of  the  psoas,  and  little  or  no  swelling  can 
be  felt,  the  presence  of  pus  can  only  be  suspecteil 
from  the  tendency  of  the  child  to  keep  its  thigh  flexed 
so  BS  to  relieve  tension  on  the  muscle  ;  and  should  this 
pasture  lead  to  a  suspicion  of  hip  disease,  we  shall  find 
tb&t  although  extension  may  cause  paia  in  the  psotia 
region,  yet,  nevertheless,  the  thigh  can  be  flexed  on 
the  pelvis  in  a  manner  ainguLirly  different  from  the 
limitation  of  that  movement,  independent  of  move- 
ment   of    the   pelvis,    wliioh    is    so    striking   in  that 


As  an  ofl'sliot  very  often  from  a  psoas  abscess, 
pii3  may  come  to  lie  in  the  iliac  fossa,  or  it  may 
gravitate  there  from  disease  of  the  lumbar  bodies. 
When  very  large,  the  iliac  collection  of  pus  may  make 
its  way  ovei"  Uie  crest  of  the  ilium,  appear  in  the 
gluteal  region,  and  seem  to  have  no  possible  conneo- 
tion  with  Pott's  disease.  Care  must,  lierefore,  be  ex- 
ercised in  the  diagnosis  of  such  cases,  and  search  be 
made  for  the  real  cause,  as  also  in  cases  where  the 
pus  has  travelled  into  ihe  perinseuni,  the  ischio-rectal 
fossa,  the  back  of  the  thigh,  or  other  unusual  sites. 
When  the  lumbar  vertebrte  are  affected,  it  is  common 
for  the  abscess  to  point  in  some  part  of  the  loin,  when 
it  is  known  as  lufnbar  abscess.  It  makes  its  appear- 
ance on  the  surface,  often  as  a  square-shaped  swelling, 
to  the  outer  side  of  the  quadratus  lumborum,  between 
the  iliac  crest  and  the  last  rib ;  and  in  cases  where 
there  is  httle  or  no  deformity,  as  may  happen  in  this 
region,  it  may  be  a  matter  of  some  doubt  whether  the 
abscess  is  really  due  to  Pott's  disease.  When,  how. 
ever,  there  is  disease  in  the  dorsal  region,  and  there  ia 
obvioaa  deformity,  rigidity,  or  pain,  and  the  abscess  is 
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I  either  the  oQshoot  of  a  psoas  abscess,  or  has  made  its 
I  vay  to  the  loin  because  the  pus  could  not  overcome 
I'that  obstacle  to  its  descent  which  exists  at  the 
iiTOW  strait "  described  by  Shaw,  there  is  little 
difficulty  in  associating  it  with  Fott's  disease.  In  all 
doubtful  cases,  whatever  may  be  the  site  of  tlie  ab- 
scess, the  spine  and  spinal  movements  must  be  care- 
fully examined,  for  local  or  general  rigidity,  even  if 
no  deformity  has  yet  ai-tsen,  is  in 
sneh  cases  highly  suggestive  of 
this  disease. 

Disturbance  or  tbe  spi- 
nal cord.^A  remarkable  cir- 
cumstance in  connection  with 
Pott's  disease  is  the  rarity  with 
which  the  inflammatory  mischief 
spreads  to  the  spinal  canal,  and 
the  frequency  with  which  the 
cord  is  undamaged  even  when  it 
shares,  as  of  necessity  it  must 
share,  in  the  bend  to  which  the 
spine  is  subiected  in  the  course  ^'^'  ^■7"^'!^"*  l^^ei^s 
of  the  disease.  The  active  mia-  parte  of  the  vuriebrffl. 
chief,  however,  is  usually  at  the 
front  of  the  bodies  away  from  the  spinal  canal,  and 
the  slow  rate  at  which  the  column  bends  allows  the 
cord  time  to  accommodate  itself  to  tbe  new  conditions 
under  which  it  is  placed. 

Unquestionable  disturbances  of  motion  and  sensa- 
tion, and  even  complete  paraplegia,  may  occasion- 
ally be  met  with,  and  form  distinct  evidences  that 
the  cord  or  nerves  have  been  somehow  implicated. 
Two  circumstances  seem  prone  to  contribute  to  this 
result :  disease  affecting  the  hinder  parts  of  the  bodies 
{Me  Fig.  92)  and  very  rapid  formation  of  deformity 
I  from  rapidity  and  activity  of  the  disease. 
L      The  symptoms  rarely  indicate  complete  destructioix 
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of  the   marrow,  and   such   as  there  are   are   rath^ 
due  to  preasTire,  either  o£  bone  or  inflammatory  pitv 
ducts,  than   to  actual  mjelitia.     Paralysis  of  bowel 
and  bladder  are   uncommon,  and  bed-sorea   a 
rare.      Parnlyaia  of  motion  may  affect  single  muscleK  | 
or  groups  of   muscles   with  the    same   nerve  supply,   ( 
and  there  may  be  gi'eat  increase  of  reflex  irritability. 
Exaggeration  of  knee  jerk  and  ankle  clonus  are  often 
conspicuous  phenomenii,  which  in   any  case  of   para- 
plegia  should    surest  an  examination  of  the   spinal 
column.      Disturbances  of  sensation,  hypeneathesiffi  or 
peripheral  neuralgic  pains   are  also  not  uncommon. 
Let  their  presence  in  doubtful  cases  lead  to  examina- 
tion  of  the   spina      Whatever  may  be  the  nenroua 
disturbance,  recovery  is  often  complete,  as  the  disease 
subsides  and  the   inflammatory  products  around  and 
about  the  nerves  or  cord  undergo  absorption.     They  i 
add,  however,  to  the  gravity  and  anxiety  of  every  caeoj  I 
and  call  for  such   treatment  as  shall  best  arr^  tbs  I 
progress  of  the  disease. 

The  treatment  of  Pott's  disease  is  always  | 
a  matter  of  considerable  difficulty,  especially  amon^ 
the  poor,  from  the  necessity  of  carrying  it   out  for  ft 
very   long   time,    for  many    months,    or   even    yean. 
Whatever  be  the  special  plan   adopted,  one   principle^    ■ 
and  one  only,  should  underlie  it,  and  that  is  to  aecUTB   \ 
rest  for  the  spinal  column. 

In  the  early  stages  of  the  malady,  when  Ha  | 
existence  Las  been  determined  by  the  symptoms  ] 
named,  before  deformity  exists,  whether  the  disease  i 
slow  or  acute,  or  whatever  its  site,  the  child  should  j 
be  kept  absolutely  at  rest  in  l)ed.  He  should  lie  on  ] 
a  good  flat  mattress,  with  the  whole  apine,  from  1 
head  to  sacrum,  as  straight  as  possible  ;  and  if  needfuljl 
this  end  must  be  secured  by  the  use  of  splints  to  t' 
Jiinba,  or  other  means,  to  prevent  movement.  " 
earlier  the  diagnosis  is  made^  the  greater  likelihoc 
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there  that  simple  rest  in  bed  will  stay  the  dia- 
eaae,  and  so  obviate  the  permanent  deformity  which 
must  in  the  end  ensue.  Doubly  important,  therefore, 
b  early  diagnoaiB,  There  is  no  credit  in  niakdng  a 
diagnosis  when  the  hump  is  already  there.  When  the 
disease  has  gone  bo  far  that  the  bodies  are  falling 
together,  their  friction  against  each  other  tends  to  set 
up  irritation  and  aggravation  of  the  disease,  and  it  ii 
then  desirable  to  secure  fixation  of  the  spine  in  such 
&  position  of  alight  extension  of  the  column  that  the 
apposition  of  iiifiamed  parts  of  the  bodies  shall  be 
prevented. 

This  may  readily  be  fl«complished  by  the  appli- 
cation of  a  Sayre'g  jacket  while  the  patient  is  in 
prone  position,  or  of  a  jacket  made  of  poroplaatic  felt, 
resting  satisfied  with  that  amount  of  extension  irhich. 
may  be  gained  by  simple  poatnre,  rather  than  by  forcible 
extenBton  to  run  the  risk  of  actually  fracturing  the 
spine.  The  jacket  often  gives  immense  relief ;  and 
having  been  applied,  it  must  be  a  consideration  i 
*very  case  whether  the  child  shall  be  allowed  to  ru 
-about  or  whether  it  shall  still  remain  in  bed.  Moving 
«bout  may  sometimes  be  advantageous  ;  in  any  c 
it  will  be  less  injurious  when  a  jacket  is  on  than  when 
the  spine  has  no  support ;  but  the  wearing  of  a  jacket 
should  never  be  the  excuse  for  letting  a  child  run  and 
play  as  if  nothing  were  the  matter  with  it.  Rest  i 
the  recumbent  posture  should  at  any  rate  be  enforced 
for  many  houra  a  day. 

There  is  probably  no  kind  of  abscess  in  which  the 
beneficial  results  of  early  opening  iinder  Liaterian 
antiseptic  precautions  are  now  so  manifest,  as  formerly 
there   was   none  in    which   the  results    of    opening, 

mtaneous  or  by  the  knife,  were  in  the  pre-aseptio 
'days  so  often  disastrous.  The  long  sinuous  cavity  of 
an  iliopsoas  abscess  provided  the  very  conditions  for 
the  origin  of  septicu-'uiia  after  contamination  with  tha 
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air,  aud  the  opening  of  a  paoas  abacesa  was  frequently 
the  beginning  of  a  ao-called  "  hectic  fever,"  really  a 
aeptictemia,  ending  in  death.     Now  all  thia  is  changed. 
In  ilia  description  of  tlie  opening  of  a  psoas  abscoHS 
above  Poupart's  ligament,  Mr.  Chejne  saya  that  "  there 
are  two  reasons  for  chooaing  this  situation.      In  the  I 
first  place,  the  old  rule  tliat  these  absceaaea  must  not   j 
be  opened  early  is  now  done  away  with,  and  undi 
truly    aseptic  treatment,  as  soon    aa    fluctuation 
detected,  an  operation  is  performed  of  a  similar  nature  I 
to  that  for  tying  the  external  iliac  ai-tery,  and  the  '1 
abscess   is  opened  after  a   careful   dissection.      The  I 
sooner  the  abscess  is  opened  the  better,  for  theabscessJ 
cavity  is  thus  smaller  thaa  if  the  surgeon  waits  till  .1 
the  pus  has  burrowed  its  way  into  the  thigh ;   and,  1 
further,  so  long  as  the  pus  is  thei-e  it  irritates  by  ita-l 
tension,  and  thus  kefps  up  the  chronic  inflammatioa  I 
in  the  spine.     Another  reason  is,  that  it  ought  to  be  | 
opened  as  far  as  possible  from  sourcea  of  putrefaction,"' 
The  same  principle  of  treatment  muat  be  applied  ta  I 
lumbar  abscesses  ;  while  for  abscesses  connected  '< 
the  twelfth  dorsal  aud  lumbar  vercebrce  Mr.  Treves'] 
has  proposed  to  reach  the  seat  of  the  disease,  aud  d 
the  cavity  by  a  carefully-planned  dependent  opening  ial 
the  loiiLT     In  one  case  tjius  treated  by  him  a  large  1 
sequestrum  was  removed.      A  dependent  opening  foej 
the   evacuation   of  ilio-psoas  abscess  lias    also    beeal 
obtained  by  ti-epbining  the  ilium. 

Disease  of  the  Cervical  Spini 

It  remains  for  us  to  conaider  those  cases  where  I 

Pott's   disease,   similar    in   all   probability,    both    in  \ 

cause  and  pathology,  to  that  met  with  in  the  rest  of  .1 

the  spine,  involves  vertebrw  in  the  cervical  regioii,r/ 


The    cervical    vertebrw    ditTer    so 
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«id  siEB   from   those    in  other    parts    that    dispitse 

in  this  region  is  mote  prone  to  light  up  in  inflam- 

matorj  mischief  about  the  meninges  or  cord.      In 

the  region  of  tlie  atla^  and  axis  it  is  very  prone  also 

involve  the  joints  between  these  two  bones,  and 

commonly  those  between  the  occiput  and  atlas. 

tntnsTerse,  odontoid  and  other  ligaiiieuts  also  are 

juently  softened  or  destroyed,  and  slipping  forward 

the  atlas  upon  the  axis  is  the  usual  restilt,  with 

.rrowing  of  the  spinal  canal  and  pressure    of  the 

«ord  against  the  odontoid  process.      Sudden  death  ia 

therefore  always  to  be  feared  when  there  is  disease  in 

this   region,    and    treatment    must    ensure   the   most 

perfect  immobility  of  the  head  and  neck. 

The  symptomB  of  cervical  caries  are  of  the  same 
nature  as  when  tlie  disease  is  in  other  parts. 

Pain  is  more   common   and  often   more  definite 
than  in  Pott's  disease  in  the  dorsal  region,  and  may 
definitely  follow  the  course  of  one  of   the   sensory 
branches  of  the    upper  cervical  nerves,   wlilch   issue 
from  the  spine  in  such  close  proximity  to  the  disease. 
As    Hilton    pointed    out,    the    pain    is    frequently 
jinilat«rai     Severe  neuralgic  pain,  therefore,  increased 
,hy  pressure  on  the  head  or  neck,  ot  by  any  sudden 
movement   of  either,  in   the   course  of  tbe  cervical 
'nerves,  the  gi'eat  and  small  occipital,  the  great  auri- 
cular and  superficialis  colli,  or  the  sternal,  clavicular, 
and  acromial  nerves,  associated  with  rigidity  of  any  of 
the  muscles  of  the  neck,  especially  the  trapezii,  should 
never  fail  to  raise  the  suspicion  of  vertebral  diseasa 
"  Rigidity  of  the  trapezii,"  Owen   says,    "  when 
lociated  with  stifi'  neck,  is  almost  pathognomonio 
inflaniinatioQ  in  the  cervical  spine;"  and   when 
tliis   sign   is  added    "neuralgic   headache,"   there 
'flught  to  be  little  difficulty  in  amving  at  an  accurate 
,  and  the  error  should  be  avoided  of  looking 
se  as  one  merely  of  "rheumatism  "  or  B 
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neck.  The  eame  kind  of  neuralgic  paia  may  be  felt  J 
in  the  periphery  of  branches  of  the  brachial  plexu8  1 
when  disease  is  in  the  lower  cervical  region. 

Deformity  is  not  so  marked  in  the  neck  as  elaewhere^ 
because  the  smallnesa  of  the  parts  destroyed  makes 
angular  projection  an   improbable  result      In  atlo- 
axoid  disease  the  bead  is  poked  forwards,  from  the 
slipping  forward  of  tbe  first  upon  the  second  vertebra. 
The  chin  points  downwards,  and  perhaps  one  or  more   J 
of   the   spinous  processea  become  unduly   prominent.    I 
Compeosatory  curves  are  established  in  other  regiona   I 
to  remedy  this  poEitioQ  nheo  the   disease  has  been   I 
arrested  and  thei'e  is  permanent  rigidity.  I 

Swelling  makes  its  appearance  pretty  soon  from  1 
inQammatory  exudation  into  tbe  soft  tissues,  and  1 
tbere  may  be  distinct  fluctuation  and  abscess  in  tha  I 
suboccipital  region.  Oftener,  however,  the  pus  I 
travels  far  from  the  original  seat  of  the  disease,  and,  I 
guided  by  the  faacis  around  the  muscles,  and  by  gravi-  I 
-tatinn,  may  appear  in  the  posterior  triangle,  in  tronti 
of  the  trapezius,  or  near  the  posterior  border  of  thafl 
stern o- mastoid  muscle.  When  the  disease  is  Btriotl^  I 
confined  to  the  anterior  parts  of  the  vertebra,  absoessl 
may  point  in  the  posterior  wail  of  the  pharynx,  whereil 
it  may  even  burat  and  cause  death  by  suffocation.  I 
The  same  line  of  treBtment  must  be  followed  in  th«.l 
case  of  cervical  abscesses  as  inotherregions;  while  the  I 
difficulty  of  emptying  and  draining  a  post-pharyngeal  I 
abscess  antiseptically  may  be  overcome  successfully  by  B 
burrowing  down  to  it  from  an  opening  in  tbe  side  of  ■ 
the  neck  behind  tbe  aterno-mastoid.  Absolute  rest  \ 
is  again  essential  in  all  these  cases.  In  atlo-asoid  \ 
disease  tbe  patient  must  lie  perfectly  flat  npon  his  I 
back,  and,  as  recommended  by  Hilton,  the  neck  must  J 
be  supported  by  a  small  firm  pad  to  fiU  up  the  sub^fl 
occipital  fossa,  whUe  the  occiput  itself  r^ta  on  «■ 
cashioD  or  circular  pad.    Tilting  foi-ward  oE  the  atlas  in 
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ihnB  prevented,  and  the  cord  is  relieved  from  pressure. 
Immobility  must  be  secured  b^  sand-bags  on  each  side 
of  the  head  or  neck,  or  by  fixing  the  head  with 
bandages.  And  thaa  the  patient  must  lie,  with  head 
and  neck  immobile  for,  it  may  be,  many  months ;  and 
not  until  all  active  miBchief  has  subsided  and  anchy- 
losis has  occurred  should  there  be  any  experiments  in 
moving  the  head.  When  disease  involves  the  lower 
cervical  vertebne  the  head  must  be  supported  and  the 
neck  fixed  by  a  cervical  collar.  The  necessity  for 
absolute  rest  in  bed  must  be  determined  by  the  activity 
and  extent  of  the  disease. 

Pon's  disease  In  adults. — Fott'a  disense  ia 
moat  commonly  met  with  in  early  life ;  but  it  may  be 
aeen  in  adults,  and  follow  precisely  the  same  course, 
■with  a  tendency  very  often  to  be  more  rapid  in  pro- 
gress than  it  is  in  children.  In  adults  it  may  be  dua 
to  ^philia,  and  in  the  cervical  region  may  be  set  up 
by  syphilitic  ulceration  in  the  posterior  wall  of  the 
pharynx.  Constitutional  treatment  must  dearly  be 
directed  to  thia  special  malady,  in  addition  to  local 
measures  for  securing  rest. 

Spoudrlilis  deformnns  is  the  name  given  to 
a  diBcaae  which  affects  the  vertebral  column,  and  is  the 
same,  or  of  the  same  nature,  aB  that  termed  "  chronio 
rheumatic  arthritis"  when  afieoting  other  parts.  As 
a  consequence  of  absorption  of  the  articular  cartilages 
and  of  the  intervertebral  discs,  and  the  develop- 
ment of  osteophytic  prominences  from  the  edges  of 
the  vertebral  bodies,  and  ossification  of  the  ligaments, 
especially  the  anterior  common  ligament,  the  spina 
becomes  bent  and  rigid,  and  a  very  characteristic 
deformity  is  the  result. 

Sy^nploniH. — Cyphosis  ia  produced,  and  as  the 
disease  frequently  affects  the  whole  or  major  part 
of  the  column,  there  is  one  long  antero-posterior 
curve,  the  patient  has  a'  constant  stoop,  his  stature  ' 
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diminished,  there  ia  complete  rigidity  o 
and  hia  movementa  are  awkward  and  constrsined. 
In  lesser  grades  of  thn  disease  the  cervico-dorsal  or 
the  lumbo-dorsftl  regions  may  be  alone  affected,  and 
the  signs  are  less  pronounced.  With  advance  of  the 
disease  the  spinal  muscles  waste,  and  the  curvature 
becomes  more  prominent,  the  head  is  poked  forwards, 
the  shoulders  appear  unusually  round,  and  the  patiftnt 
is  obliged  to  support  himself  with  a  stick. 

Spondylitis  deformans,  sometimes  called  "  syn* 
OBtoBiB  of  vertebra,"  is  commonly  a  disease  of  lat«r 
middle  and  advanced  life,  is  seen  more  often  in  men 
thau  in  women,  and  is,  perhaps,  determined  to  some 
extent  by  occupations  which  involve  long  stooping  a,* 
work.  It  is  generally  associated  with  evidencea  of 
rheumatoid  disease  in  other  parts  of  the  body.  Rarely 
it  ia  met  with  earlier  in  life,  when  in  all  probability 
the  combined  effects  of  heredity,  and  of  Uiose  some- 
what indefinite  conditions,  cold,  exposure,  lack  of  food) 
which  may  be  BQjjposed  to  excite  and  further  the  de- 
velopment of  any  inherited  malady,  have  lighted  op  the 
disease.  In  such  cases  it  may  happen  that  every  joint 
of  the  spinal  column  may  become  involved,  and  tiie 
term  "  intervertebral  aithritis  "  may  fitly  be  applied 
to  tliem.  The  suffering  may  be  extreme,  and  the  ten- 
dency ia  to  early  death  from  exhaustion  and  pain.  In 
the  chronic  oases  of  older  people,  however,  iJiere  may 
be  neither  pain  nor  much  obvions  interference  with 
the  general  health,  and  the  patient  may  live  for  years. 

No  known  iTeatmsnt  has  any  influence  on  thia 
obscure  and  little  understood  diaeasa  It  seema  pro- 
bable that  in  some  cases  the  disease  has  been  started 
in  connection  with  gonorrhcea,  a  sort  of  "  gonop- 
rhieal  rheumatism ; "  but  if  on  this  point  there  be 
doubt,  there  is  none  as  to  its  having  Ijecome  worse 
during  an  attack  of  specific  urethritis.  Much  has  yot 
to  be  done  in  elucidation  of  thia  strange  malady. 
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X.     INJURIES    OF   THE    SPINE. 


CoutDsions  and  contRScd  'wounds  of  tbe 
back  do  not  differ  in  t!ie  main  from  the  same  kinds  of 
injury  in  other  parts.  TLe  thickneaa,  however,  of  the 
skin  of  the  back  prevents  it  from  giving  way  even 
after  oonsiderahle  violence,  and  extensive  subcutaneous 
extravasation  of  blood  (hfemtLtoma)  may  be  met  with, 
which  undei^oea  absorption  in  the  usual  way.  As 
the  result  of  any  severe  injury  of  the  kind,  stiffneBS  of 

I  the  back  is  not  improbable  from  damage  to  some  of  the 
spinal  muscles. 
The  Ireaimeni  of  this  condition  will  be  considered 
Tchen  we  come  to  speak  of  spinal  sprains. 
In  cases  of  severe  contusion  in  the  lumbar  region, 
oven  without  external  mark  or  laceration  of  skin,  it 
May  happen  that  luematuria  soon  shows  itself  after  the 
Accident,  owing  to  damage  to  the  kidney.  The 
symptom  is  not  by  itself  alarming,  and  it  is  very  rare 
for  hemorrhage  to  be  fatal  from  this  cause.  Nay,  tho 
tendency  is  rattier  for  the  bleeding  to  cease  sponta^ 
neoufly  in  the  course  of  a  few  days.     {See  Art.  sii., 


Punctured  or  incised  wounds  of  the  ba4A 

may  cause  grave  injury.  The  horizontal  direction  of 
the  spinous  and  transverse  processes  in  the  neck 
renders  it  by  no  means  difficult  for  any  long,  sharp, 
narrow  instrument  to  penetrate  the  spinal  canal,  and 
BO  wound  the  spinal  membranes,  wound  or  si 


I  itself.     The  i 


e  of  the  spinal  nerves,  or  even  the  spinal  cord 


i  calamity  may  also   happen  lower 
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The  diagnosis  of  siruple  puncture  of  the  spinal 
canal  can  only  be  a  matter  of  certainty  when  there 
ia  escape  of  cerebro-spinal  fluid,  and  by  an  accurate 
knowledge  of  the  direction  of  the  wound  and  the 
form  of  the  weapon  which  indicted  it. 

Symptoms. — Injury  to  spinal  membranea  alone  in 
such  a  wound  may  cause  no  irninediate  symptoms,  but 
there  is  great  risk  of  acute  inflammation  or  meningitis. 
The  symptoms  now  are  well  marked  and,  in  varying 
proportions,  consist  of  pain  and  tenderness,  spinal 
rigidity,  and  dread  of  being  jarred  or  moved,  pain  or 
hyperiesthesia  in  the  periphery  of  the  nerves  which 
have  origin  at  tlie  sit«  of  the  inflammation,  impair- 
ment  of  motion  and  sensation,  rapidly  passing,  it  may 
be,  into  complete  paralysis  in  tlie  parts  below  should 
the  cord  itself  become  involved  in  inflaramation,  a 
tendency  to  opisthotonos,  high  temperature,  rapid 
wasting,  vomiting,  and  general  uoreafc. 

The  prognosis  is  extremely  grave  Great  also 
is  the  danger  if  tite  cord  itself  has  been  injured,  a  fact 
which  may  be  told  by  the  existence  of  paralysis,  o£ 
interference  with  and  perversion  of  motion  or  sensation, 
or  of  both  coaibined,  over  a  limited  area,  or  universal 
in  the  parts  below  the  seat  of  injury,  according  to  the 
site  and  extent  of  the  wound,  changes  in  the  reflexes, 
and  alteration  in  temperature  in  peripheral  parts : 
phenomena  indicative  of  disturbance  in  the  conducting 
paths  and  central  functions  of  the  cord.  Even  if  the 
external  wound  and  that  of  the  spinal  canal  be  closed, 
and  meningitis  has  been  escaped,  complete  recovery  is 
in  such  cases  rare,  for  union  and  repair  of  any  wound 
in  the  cord  are  both  uncertain  and  imperfect.  Some 
paralysis  is  too  likely  to  be  permanent,  ajid  secondary 
degeneration  in  tlie  cord  may  induce  other  and  later 
symptoms  of  nervous  disturbance. 

Treatment. — The  surgeon  must  make  it  his  first 
cure  to  ensure  the  perfect  aseptioity  and  early  closure 
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of  the  woimd,  and  the  spine  must  Ije  kept  altaolutely 
&t  rest.  Meningitis  ia  the  immediate  danger  to  be 
feared,  and  it  may  be  well  to  begin  at  once  with 
the  administration  of  mercury  or  ergot,  or  of  both 
combined,  in  the  hope  of  controlling  the  tendency  to 
inflammation  in  the  meninges  and  cord. 

SpreJDS  of  the  back  and  spine  are  extremely 
common,  and  often  troublesome.  They  do  not  differ, 
either  in  cause  or  pathology,  from  sprains  elsewhere ; 
but  the  fact  that  the  spinal  column  consisbs  of  many 
separate  bones  connected  together  by  an  almost  in- 
calculable number  of  ligamentous  and  muscular 
fibres,  many  of  them  deeply  seated,  and  that  it  has 
also  in  its  conatitution  a  large  number  of  joints,  ren- 
ders the  symptoms  of  vertebral  sprains,  and  their  con- 
sequences, pi'one  to  last  longer,  to  cause  more  siiffeiing, 
and  to  be  more  obscure  than  like  injuries  elsewhere. 

The  most  flexible  parts,  the  cervical,  cervico-dor- 
Hal,  and  dorso-lumbar  regions,  are  the  moat  liable  to 
sprain,  the  stretching,  partial  rupture,  or  laceration 
of  muscular  and  ligamentous  eti-uctures  being  fre- 
quently the  result  of  violence,  which  has  led  to  the 
spine  being  inordinately  ben(^  or  because  they  have 
given  way  in  an  unwonted  muscular  effort ;  as  when 
a  man,  in  lifting  a  heavy  weight,  ruptures  some  fibres 
of  one  or  both  of  the  erectors  of  his  spine.  There  is, 
of  course,  an  infinite  variety  in  the  degree  of  this 
form  of  spinal  injury,  and  it  is  simply  a  question  of 
degree  whether  tlie  damage  affects  only  extraspinaj 
structures  which  hold  the  segments  of  the  column 
together,  or  whether  the  mot's  important  intraspinal 
organs  have  been  injured  because  of  more  complete 
separation  of  those  segments  as  occurs  in  fracture- 
dislocation. 

Symptoms. — Bo  the  cause  what  it  may,  and  in 
whatever  region,  the  symptoms  of  npiual  sprain  ar« 
such  as  are  seen  after  sprains  of  the  limbs,  viz.  Iwa^ 
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pain  and  local  tendemesa,  and  in  some  cases 

local    swell ing,    with   Btiiiiiess   and    rigidity   of    tlie 

affected  part. 

After  bad  lumbar  sprain,  wliich  may  be  termed 
traumatic  lumbago,  it  ia  not  unusual,  as  in  cases 
of  simple  lumbago  fj-ora  cold,  for  the  patient  to  feel 
much  difficulty  in  walking ;  and  a  state  of  pseudo- 
paralysis of  the  legs  may  be  induced,  simply  from  stiff- 
ness and  incapacity  of  the  spinal  muscles,  which  no 
longer  give  natural  support  to  the  spine,  or  which  can- 
not be  called  into  action  without  pain.  The  patient 
complains,  and  niay  fully  believe,  that  he  cannot  move 
his  l^s ;  but  careful  inquiry  will  elicit  that  he  ia  really 
afraid  to  move  them  becanse  of  pain.  Diificnlty  in 
deftecation  and  micturition,  and  inability  to  completely 
empty  the  bladder,  or  even  retention  of  urine,  may 
arise  from  the  same  muscular  incapacity.  TJie  com- 
bination of  such  symptoms,  spinal  pain  and  stiffliess, 
difficulty  in  walking,  and  interference  with  the  natural 
acts  of  defiecation  and  mictiirition,  may  suggest  very 
grave  inferences  that  the  injury  has  indeed  been  more 
serious  than  it  really  ia,  and  has  even  involved  the 
spinal  cord. 

An  accurate  diagnosis  must  be  sought  in  the 
history  of  the  injury,  in  the  esiatenee  of  local  aching 
and  stiffness,  and  in  observing  the  time  of  onset  of  these 
seeniicgly  paralytic  symptoms.  In  cases  of  i-eal  intra- 
spinal injury,  paralytic  symptoms  are  much  more 
likeJy  to  be  found  immediately  after  the  accident, 
wliile  after  simple  sprain  they  may  be  entirely  absent 
imtil  the  stiffiiess  and  pain  become  pronounced,  as 
they  usually  do  in  the  coui-se  of  a  few  days.  WLere 
certain  diagnosis  is  impossible,  it  is  better  to  err  on 
the  side  of  assuming  central  injury,  than  of  failing  to 
rect^uise  it.  for  here  arises  a  dilemma,  that  the 
later  treatment  of  spinal  sprain  is  that  which  we 
ought  especially  to  avoid,  ■were  it  klioivn  that  there 
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was  injury  to  the  spmal  membranes  or  the  cord. 
This,  unquestionably,  is  moyement,  syatematically 
carried  out  so  as  to  lessen  the  stifinesa  and  ite 
attendant  pain. 

Treatmeni. — As  in  the  treatment  of  sprains  else- 
where, so  also  is  it  in  the  case  of  the  spine,  movement 
must  be  begun  as  soon  as  by  rest  in  bed  and  the 
application  of  warmth  with  hot  flannels  or  linseed 
poultices,  the  pain  has  been  allayed,  the  tendency  to 
inflammation  has  been  kept  in  bounds,  and  nature  has 
set  about  the  work  of  repair.  No  precise  rules  can 
be  laid  down  as  to  the  length  of  time  during  which 
rest  must  be  enforced.  The  constipation  may  be 
relieved  by  ajierients  or  simple  enemata,  and  any 
difficulty  with  the  bladder  may  be  relieved  by  the  use 
o£  a  soft  catheter  scrupulously  clean.  These  early 
litroubles  having  been  met,  we  must  have  the  patient 
[.out  of  bed,  so  that  by  the  movements  of  walking  and 
gentle  gymnastic  exercise  the  stiffiiess  and  pain  may 
be  removed.  Towards  this  end  massage  of  the  affected 
muscles  may  Eometimes  be  of  great  service.  The 
symptoms,  aching  and  stiffness,  are  often,  however,  of 
long  continuance,  and  it  b  frequently  difficult  to  carry 
out  the  requisite  treatment  in  consequence  of  the 
pain  which  movement  entaUs.  Movement  and  the 
application  of  heat  may  be  beneficially  combined  by- 
ironing  the  back  with  a  hot  iron,  for  the  heat  compeb 
the  patient  to  move,  and  so  call  fibres  into  action  orer 
■which  he  has  no  voluntary  control.  The  pain  and 
stiffness  are  most  liable  to  last  fora  long  time  in  those 
■who  lead  a  sedentary  life,  a  fact  which  shows  the 
value  of  movement,  and  in  those  also  who  have  a 
tendency  to  gout  or  rlieuniatism.    In  such  cases,  in 

t addition  to  constitutional  treatment,  the  occasional 
^plication  of  the  combined  faradic  and  galvanic 
correnta  to  the  affected  muscles  will  sometimes  give 
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It  is  a  question  bow  far  in  some  of  tbese  cai 
coutinuaucB  of  tbe  pain  and  stiffness,  when  defiuitely 
local  find  perhaps  unilatei'al,  maj  be  due  to  a  more 
direct  involvement  of,  and  effusion  into,  one  ov  more 
of  the  spinal  joints.  In  rare  instances  auppuiration  in 
a  joint  has  foEowed  severe  spinal  sprain,  and  it  may 
be  that  simple  effusion  at  times  occurs  and  gives  rise 
to  the  same  sorts  of  symptoms  as  effusion  in  the  joints 
of  the  limbs. 

The  siiinal  iiijurics  of  railivay  collisions 
are  essentially  of  the  same  kind  as  those  which  have 
been  already  described,  and  are  very  common  after  such 
forms  of  accident,  because  the  violence  is  exactly  such 
as  to  cause  undue  bending  of  the  spinal  columu,  or 
strain  of  muscular  fibres  when  the  patient  is  un- 
consciously holding  his  body  stiff,  as  an  involuntary 
means  of  protecting  himself  from  injury.  Tliis  form  of 
spinal  injury  is  often  more  severe  in  what  may  be  called 
slight  collisions,  for  then  it  is  that  the  patient  is  likely 
to  be  thrown  to  and  fro  several  times  in  the  carriage,  a 
result  which  does  not  happen  in  the  severest  accidents, 
when  all  is  over  in  some  sudden  crash,  destructive  to 
the  carriages,  and  frequently  to  life  and  limb.  The 
spinal  sprains  thus  received  ai-e  of  every  variety  and 
degree,  and  cases  are  sometimes  observed  where  the 
whole  vei-tebral  column  seems  to  have  been  sprained, 
is  painful  and  tender  throughout  its  whole  length,  and 
the  least  movement  is  for  a  time  well-nigh  impossible 
Then  especially  is  it  that  the  existence  of  pseudo- 
paralytic symptoms  is  likely  to  cause  difficulty  and 
trouble,  for  it  rarely  hai)i>ens  that  spinal  epraiu  is  the 
sole  injury  sustained, 

Syiiqjtoms. — As  a  consequent,  to  some  extent, 
of  the  general  violence,  hut  more  especially  of 
the  alarming  circu  in  stances  of  the  accident,  the 
/jatieut  is  prone  to  suUer  from  a  ti-ain  of  symptomB 
wbicb   havo  their  Wginuing  in  undoubted  collapse, 
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■which  do  not,  however,  pass  away  like  the  usual  symp- 
toms of  shock  after  other  and  eommooer  injuries,  hut 
may  be  protracted  and  little  amenable  to  treatment. 
As  the  result  of  the  shock,  of  shock  which  is  lai^ly  if 
not  entirely  due  to  fright,  there  is  developed  a  con- 
dition of  general  bodily  and  mental  depression,  a  state 
of  neurasthenia,  or  nerve  weakness  and  eshauation, 
which  is  not  dependent  on  any  known  stnactural 
changes,  and  which  may  even  arise  in  those  who  have 
met  with  no  hodUy  injury  at  a!L 

This  state  of  neurasthenia  is  characterised  by 
various  symptoms,  of  which  derangements  of  the  cir- 
oalatoiy  and  vaso-motor  systems  are  the  most  pro- 
nounced ;  and  we  meet  with  palpitation,  alternate 
sensations  of  heat  and  cold,  coldness  of  the  extremities, 
sweating,  diarrhcea,  menorrbagia,  and  sometimes  poly- 
uria, together  with  great  restlessness,  sleeplessness, 
and  nervousness,  as  marked,  perhaps,  in  males  as  in 
females,  loss  of  control  over  the  emotions,  a  tendency 
to  hysterical  crying,  asthenopia  from  weakness  of 
accommodation,  suppression  of  the  catameuia,  great 
languor,  and  early  fatigue  and  exhaustion  after  any 
physical  or  mental  work.  The  whole  condition,  which 
Tftries  much  in  individual  coses,  may  be  summed  up 
in  the  one  word  Thewras^vma,  which  indicates  that 
something  has  occurred  to  depress  and  lower  the  tone, 
vitality,  and  function  of  the  whole  nervous  system, 
cerebral,  spinal,  and  sympathetic. 

The  nervousness  and  depression  may  be  extreme, 
despondency  is  a  necessary  part  of  the  condition, 
and  the  patient  is  prone  to  give  way  to  his 
feelings.  In  this  state  of  neurasthenia  it  is  that 
the  pseudo-paralytic  symptoms  of  spinal  sprain  are 
likely  to  bo  regarded  as  of  more  serious  moment  than 
they  i-eally  are,  and  to  suggest  that  there  has  been  in- 
jury to  some  parts  of  the  central  nervous  system. 
Utese  eases  <A  railway  injury  are  likely  to  make  l&c^ 
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eolla  on  the  good  judgment  and  tact  of  the 
for  unfortunately  the  pu.tient  is  sulijscted  to  influence 
which  may  serioualy  retard  his  progress  toward 
recovery.  Prospective  compensation  may  tempt  hiii 
to  fraud  and  exaggeration,  or  may  quite  uaconacit 
prevent  any  vohtntary  effort  being  made  to  thro' 
the  invahd  state,  which  \a  the  first  necessary  Bte 
the  return  to  work  and  a  healthy  mode  of  life, 
worries  of  litigation  are  also  seriously  opposei 
convaJeacenoe. 

Treatmtni. — Rest  both  of  body  and  mind  is  e 
tial  in  the  treatment  of  such  cases,  and  it  must  \ 
begun  soon.     Best,  good  food,  fresh  air,  must  bi 
the  chief  means  of  treatment,  for  no  drug  has  s 
special  influence  over  this  state  of  neurasthenia,  i 
less,  indeed,  it  be  bromide  of  potassium,  which,  £ 
its  powerful  depressant  action,  has  a  serious  tendencj 
to  aggravate  the  symptoms  which  already  exist,  i 
to  develop   others   of   a  like  kind.      In   the    \ 
majority  of  cases  recovery  is  complete,  but  in  a  i 
proportion  of  the   severer  cases   the   patients  i 
seem    to   regain    the    same    strength    as    they 
before  the  accident,  or  do  so  only  after  a  very  1 

meningitis  is  a  i-esult  to  be  feared  in  all  ct 
severe  spinal  spi-ain.  There  aiw  two  forms  of  i 
mation  of  the  spinal  membranes,  the  acute  and  t 
elironic.  To  the  former  we  have  already  referr  ' 
speaking  of  wounds  of  the  spinal  canal,  from  i 
tills  kind  of  meningitis  usually  starts.  It  may,  I 
ever,  arise  when  there  has  been  no  wound,  eitherfi 
septic  poisoning,  or  some  ill  condition  of  the  patii 
causing  suppuration  at  the  seat  of  injury,  in  connec 
it  may  be,  with  some  inflamed  intervertebral  Joi  ^^ 
Suppuration  spreads  to  the  spinal  canal,  and  lights  up 
an  aiyule  meningitis  which  may  speedily  hp  fatal ;  and 
after  death  the  spinal  membranes  ai-e  found  bathed 
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^^r  in  pus,  and  here  and  there,  {terliapx,  tbe  cord  itself  is 
^^B    softened  and  inflamed. 

^^M  Subacute    or    chroma    menin^Uia    runs   no    siich 

^^■-  violent  course,  but  is  most  insidious  botli  in  its  origin 
^^P     and  progress.     Although  extremely  rare,  it  is  never- 
^H     theless  a  result  to  be  feared  wjien  the  sprain  has  been 
^H     severe,  and  especially  in  the  flevible   cervical   spine. 
H^      From  laceration  or  rupture  of  an  intervertebral  liga- 
ment, one  of  t!ie  ligamentasubflava  for  example,  there 
starts  an  inflammation  which  may  spread  inwards,  un- 
til inflammatory  lymph  is  poured  out  upon  the  spinal 
»      membranes,  glueing  them  together,  and  by   pressure 
implicating  either  the  spinal  nerves  or  the  spinal  cord. 
There  is  thus  developed  a  local  meningitis,  wliich  of 
itself  causes,  perhaps,  no  symptoms,  and  has  never  been 
suspected  imtil  some  nervous  structures  have  become 
involved,  when  the  real  mischief  has  then  been  done. 
Peraistflnt  local  pain  and  local  tendeniesa,  increased  by 
pressure  op  movement,  more  especially  in  the  cervical 

(region,  shoiUd  always  arouse  a  suspicion  of  the  exist- 
ence of  some  deep-seatfid  inSammatory  mischief,  and 
enjoin  the  necessity  of  absolute  rest 
When  the  meningitis  ("pachymeningitis," 
has  been  termed)  has  involved  nervous  elements,  cord  ' 
or  nerve  roots,  other  signs  and  symptoms  help  to  make 
the  diagnosis  certedn.  Wo  now  find,  in  varying  pro-  ' 
portion  and  degi-ee,  interference  with  motion  and 
sensation  in  the  regions  supplied  by  individual  nerves, 
wasting  of  muscles,  periphei-al  pains  and  other  evi- 
dences of  nerve  disturbance, 

Treatmenl  is  in  such  eases  far  from  satisfactory. 
Counter  irritation  should  be  used,  either  by  repeated  t 
blisters  to  the  spine,  or  by  set^n  ;  and  the  persiBtenli 
administration  of   mercury  and  iodide  of  potassium 
should   not   be   withheld,    even  in    cases   where    no    I 
syphilitic  element  is  present. 

Intraspinal  bumorrhaite  is  a  yet  rai-er  result;  ! 
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than  the  foregoing  of  any  violent  twist  or  wrenc 
the  spine,  and  ia  due  to  some  vessel  giving  way  ■a 
in  the  Bpinal  canal.  The  quantity  of  extravas 
blood  may  be  very  large,  and  give  rise  to  aympto 
which  are  dependent  on  pressure  npon  the  spinal  ooi 
Paralysis  may  be  complete  of  all  the  parts  below  t 
blood  level,  which,  as  it  rises  in  the  canal,  Ina3^ 
speedily  caune  death  from  interference  with  rea^ 
Intraspinal  htemorrhage  may  also  result  from  falls  c 
the  buttock,  or  from  severe  blows  on  the  spine ; 
from  any  cause  it  ia  extremely  rare  unless  aao 
panied  with  other  injuries  to  tbe  spinal  column,  b' 
as  fracture-dislocation. 

Symptoms. — It  may  be  difficult  to  say  whether  t 
symptoms  are  really  due  to  bjemoirhage  or  to  a 
more  immediate  damage  to  the  coi-d ;  hut  in  the  latK 
case  the  paraplegia  is  commonly  instantaneous,  w 
from  haemorrhage  the  symptoms  may  begin  to  a] 
themselves  only  after  lapse  of  time,  or  they  may  steadi 
increase  as  the  blood  is  being  poured  out  in  the  « 
Should  the  blood  be  small  in  quantity  and  low  d 
in  the  canal,  there  may  be  few  symptoms,  and  t 
ia  hope  of  its  complete  absorption  and  of  ultimaHJI 
recovery ;  but  there  is  also  a  risk  of  inflai 
mischief,  and  the  development  of  symptoms  which  a 
due  either  to  the  pressure  of  unabsorbed  clot,  i 
Hubaoute  meningitiiS. 

Treatment. — Ice   must   he   applied  to  the  spi 
whilst  the  patient  is  kept  at  perfect  rest  on  his  ft 
and  ergot  or  gallic  acid  should  bo  administei'ed. 
the  later  stages  we  must  follow  the  same  line  of  tn 
ment  as  in  subacute  meningitis.     It  is,  however,  bii|4 
tittle    amenalile    to    treatment,  both    in    its    actnlf 
progL«ss  and  in   the  after-consequences  which  I 

A  very  rare  result  of  violent  and  extreme  bends 
tbe  spine  is  hremorrhage  into  the  substance  of  the  « 


■  Fjjactvres  of  the  SpiS'e.  457 

I'iteelf,  with  such  sjtQptoms  as  must  necessarily  follow 
rita  partial  or  complete  destruction  at  the  seat  of 
I  lesion. 
f  Feactdbes  and  Dislocations. 

Injuriesof  this  nature  are  most  commonly  caused 
I  by  indirect  violence,  whereby  the  spinal  column  has 
been  bent  beyond  the  limita  of  its  elasticity  and  the 
strength  of  the  ligaments  which  hold  its  segments 
together.  Parts  of  the  spine,  however,  as  of  the  verte- 
bral arches,  may  be  broken  by  the  direct  violence  of  a 
severe  blow.  Tliua,  one  or  more  spinous  processes 
may  be  detached,  and'  the  diagnosis  is  made  by  the 
mobility  and  crepitus  which  can  be  easily  elicited. 
When  the  line  of  fracture  is  more  deeply  seated,  and 
runs  through  the  laminie  or  pedicles,  for  instance,  these 
usual  signs  may  be  more  obscure.  Any  such  deep- 
seated  fracture  entails  the  additional  risk  of  being 
associated  with  intraspinal  hsemorrhage,  and  of  in- 
flammation arising  in  close  pi'oximity  to  the  spinal 
caral.  The  precaution,  therefore,  should  never  be 
neglected,  after  alt  severe  blows  on  the  spine  itself, 
of  acting  as  if  fracture  had  unquestionably  occurred, 
and  keeping  both  the  patient  and  the  parts  at  absolute 
rest,  BO  that  repair  may  take  place  with  a  minimum 
of  inflammatory  action.  Persistent  pain  in  the  region 
of  one  or  more  vertebne  increased  by  manipulation, 
and  pain  or  hypertesthesia  in  the  periphery  of  one 
or  more  nerves  emanating  from  the  neighbourhood  of 
the  injury,  should  excite  the  suspicion  of  fracture. 
Should  paraplegic  or  other  symptoms  of  nerve  disturb- 
ance be  met  with  soon  or  late  as  the  result  of  a 
severe  blow  on  the  spine,  the  symptoms  are  probably 
due  to  intraspinal  hemorrhage  or  to  the  pressure  of 
inflammatory  lymph.  It  is  not  common  for  the  spinal 
cord  itself  to  be  aifected  in  such  accideuts,  although  it 
has  sometimes  been  found  contused  when  the  bltya 
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lias  been   caused  by  a   Inillet  or  shell  striking  tha* 
spine  with  the  momentum  of  a  great  velocity. 

Fractnre-dJsloralloD.— In  fractures  and  dis- 
locationfl  from  indirect  violence  the  cord  is  almost  in- 
variably injured,  crushed  by  the  displaced  vertfibvie, 
or  torn  by  the  euiiden  and  excessive  stretching  or 
bend.  Amongst  this  class  of  injuries,  the  commonest 
by  far  are  those  in  which  fracture  and  dislocation  are 
combiaed  ;  but  the  exact  nature  of  the  lesion  depends 
more  upon  the  region  in  which  it  occurs  than  upon 
the  mode  of  accident. 

The  smallness  of  the  cervical  vertebrte,  their 
horizontal  position,  and  the  extreme  flexibility  of  this 
region,  render  uncomplicated  dislocation  most  frequent 
in  the  neck,  although  examples  of  it  have  been  met 
with  lower  down. 

Below  the  neck,  however,  the  "bi'oken  back"  is 
usually  a  "  fracture-dislocation,"  from  the  fact  that 
a  greater  violence  is  necessary  to  cause  the  injury, 
and  that  the  vertebrte  are  not  bo  readily  separated 
from  each  otlier.  Thus,  of  394  cases  collected  by 
Ashhurst,  134  were  pure  dislocations,  and  of  these 
104  occurred  in  the  cervical,  17  in  the  doi-sal,  and 
3  in  the  liirobar  region.  These  facts  have  an  im- 
portant bearing  on  prognosis  and  treatment,  for  in 
cases  of  pure  dislocation  the  cord  is  somewhat  less 
likely  to  be  irreparably  crushed,  or,  at  any  rate,  lace- 
rated, such  injuries  as  it  receives  being,  perhaps,  from 
simple  pressure  alone,  If,  therefore,  we  can  succeed 
in  reducing  the  displacement  in  the  rare  cases  where 
the  displacement  has  not  undergone  spontaneous  re- 
duction, the  cord  may  be  thereby  liberated,  the  para- 
lysis from  pressure  on  it  may  disappear,  and  the  risk 
ot  destructive  inflammation  spreading  in  its  substance 
may  be  lessened.  And  although  the  efforts  to  reduce 
B,  displacement  lower  than  the  neck,  where  probably 
/racturp  and  dislocEition  a,re  combined,  are  not  so  lifcely 
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to  be  succeasfui,  it  may  be  well  to  make  the  effort, 
that  the  cord  may  have  a  bett«r  cLance  of  repair, 
should  it  happen  that  it  has  not  been  crushed  to  pulp 
by  the  displaced  vertebrffi. 

Sigos.— In  every  region  defoiToity  is  a  sign  o£ 
displacement;  but  in  the  neck,  in  addition  to  in- 
ci-eaaetl  mobility,  and  the  existence  of  a  gap  between 
spinous  processes,  there  may  be  distinct  projection 
in  the  pharynx,  and  the  patient 
may  experience  difficulty  in 
swallowing.  Leaving,  then, 
for  a  time,  the  nature  of  the 
injuries  in  special  regions,  and 
acknowledging  that  tliere  may 
be  infinite  variety  of  lesion  in 
(Afferent  parts,  there  are  cer- 
tain characteristics  more  or 
less  common  to  all  cases  where 
the  "back"  has  been  "broken" 
by  indirect  violence  or  inordi- 
nate bend.  The  intervertebral 
substance  is  more  or  less  torn 
and  separated  from  the  bone, 
and  the  vertebra,  which  is  the 
upper  one  at  the  site  of  disloca- 
tion, rides  forward  on  that  which  is  below  it,  and  carries 
with  it  all  the  parts  above,  never  being  separated  at  the 
same  time  from  both  its  fellows.  Moreover,  one  or  both 
of  the  articular  processes  may  be  dislocated,  and  a  line 
<rf  fracture  may  or  may  not  run  through  any  part  of  the 
vertebral  arch.  Ligaments  are  more  or  less  injured, 
lacerated,  or  completely  ruptured,  and  in  the  lower 
part  of  the  column,  in  the  lower  dorsal  region,  for 
example,  where  fracture-dislocation  is  most  common,  it 
is  not  unusual  to  find  that^  in  the  extreme  forward 
bending  of  the  spine,  a  portion  of  the  body  of  the 
vertebra  immediately  below  tJie  point  of  separation  is 
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broken  off  obliquely  from  above  downwards  and  for 
wards  (Fig.  93).  The  deformity  thus  induced  may  be 
permanent  and  irreijucible  ;  but  in  the  uppev  parts  of 
the  Bpine^  where  the  segments  are  small,  it  is  by  no 
means  uncommon  for  the  dislocated  parts  to  return  to 
their  natural  positions  instantly  after  the  accident. 
Whether  the  dislocation  has  been  momentary  or 
remains  permanent,  the  cord  is  crushed  at  the  moment^ 
of  the  accident.  ^k 

Ir^v/ry  to  the  cord  is,  then,  the  Bource  of  chiefeilH 
danger  in  all  cases  of  broken  back,  for  inflammi^| 
tion  is  prone  to  spread  from  the  seat  of  lesioir^H 
and  gradually  involve  the  centres  of  respiration,  aoi^H 
cause  death  by  asphyxia.  The  higher  the  leaioB^H 
therefore,  the  sooner  is  death  imminent  from  spreadinaH 
myelitis,  and  if  we  can  liberate  the  cord  by  the  reduwH 
tionof  displacement,  we  may  perhaps  remove  one  cauB^H 
at  any  rati,  of  continuing  injury  to  it,  and  give  therel^M 
some  better  chance  of  life.  Of  no  case,  however,  is  ilfl 
possible  to  think  hopefully.  We  are  in  the  presenoo'l 
of  an  injury  which  is  almost  inevitably  fatal  sooner  or  I 
later,  and  the  best  we  can  do  is,  by  good  nursing,  te  I 
make  life  comfortable  and  free  from  suffering  as  long,  I 
as  it  lasts.  The  proposal  made  to  trephine  the  spinajil 
BO  as  to  relieve  the  cord  from  pressure,  has  met  'widcl 
no  success,  and  has  made  no  footing  in  surgerf^.'fl 
Trephining  the  s])ine  has  no  analogy  whatever  t6'fl 
trephining  the  skull.  1 

Symptoms  dne  lo  Injury  of  the  cord.— Fn»  I 
TBpIegia,  or  paralysis  of  motion  and  Bensatioor  I 
■  is  commonly  complete,  and  is  of  all  parts  below  the  1 
Beat  of  lesion.  It  may,  however,  be  of  lesser  exten^;  I 
and  incomplete,  and  often  motion  is  mor«  affected"! 
than  sensation.  The  limit  of  cutaneous  insensibility' la 
is  usually  well  defined,  and  may  be  mapped  oi^  I 
with  accurate  precision,  and  the  boundary  betweew  I 
eensibiiity     and    iiistiia.VjUi.tj     may    sometimes     b^J 
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hypersestlietic,  a  phenomenon  probably  due  to  the 
nerve  trunks  being  involved  in  inflamniatioQ,  and  so 
irritated  at  the  site  of  lesion.  As  myelitis  spreads  up 
the  cord,  so  the  tine  of  insensibility  gradually  rises 

I  When  there  is  no  deformity  the  seat  of  lesion 
r  Itas  to  be  determined  by  the  level  of  tlie  paralysis ; 
r,  and  then  it  must  be  borne  in  mind  that  the 
nerve  cords  run  with  a  gradually  increasing  obliquity 
downwards  in  tiie  spinal  canal ;  tliat  in  the  cervical 
region,  with  the  exception  of  the  eighth,  the  nerves  are 
I  jiamed  from  the  vertebra  above  which  they  issue,  while 
Vbelow  this  region  they  are  named  from  the  vertebra 
V  which  they  come  out  of  the  column,  A  nerve, 
K"  f8.ct,  cornea  off  from  the  cord  considerably  higher 
than  its  name  might  imply.  The  cord,  moreover,  is 
most  commonly  injured  at  or  about  the  lowest  part 
of  the  displacement,  that  is,  ab  the  part  where  the 

upper  or  dislocated  vertebra  rides   forward   on   the 

^■TTertebra  below  it. 

^^M  speaking  broadly,  the  higher  the  lesion  the  greater 
^HLjs  the  immediate  danger,  while  above  the  origin  of  the 
^^B^renics,  which  issue  above  the  fourth  cervical  ver- 
^^■itebra,  death  is  usually  instantaneous  unless  the  oord 
^^Lhas  not  been  entirely  destroyed. 

^V^  When  the  fracture-dislocation  is  below  the  second 
^^  lumbar  vertebra  the  paralysis  may  be  very  irregular  in 
its  distribution,  or  there  may  be  none  at  all,  because 
the  cords  of  the  cauda  equina  are  less  liable  to  in- 
jury than  the  spinal  marrow  itself.  In  any  region 
the  cord  may  be  only  pivrtially  cmshed,  and  recovery 
is  then  more  likely  to  ensue,  with  more  or  less  of 
permanent  paralysis. 

In    the     upper     dorsal     i-egiou     paralysis     may 

seriously  interfere    with    thoracic    breathing,  which, 

L  according   to   the  level   of  the    lesion,  will  be  more 

^ftnd    more    jembarmssed,     until    theru     is    nothing 
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left  but  dia,pliragmatic  respiration.  The  diiignosiB^ 
of  thia  kind  of  bveatting  ia  not  difficult  The 
cliest  waUa  are  not  motionless,  as  might  have 
been  expected,  but  they  aiiik  from  atmospheric  pres- 
sure when  the  diaphragiu.  descends,  and  rise  some- 
what suddenly  again  to  their  previous  position  when 
the  diaphragm  is  once  more  relaxed.  The  chest 
cavity  is  therefore  made  ama!l  by  collapse  of  the 
thoracic  walls  just  when  descent  of  the  diaphragm 
ia  eorapelliog  the  entry  of  air ;  extra  work  is  thos 
thrown  on  the  diaphragm,  and  the  breathing  becomes 
more  and  more  laboured,  for  hypostatic  congestion  of 
the  lunga  soon  arises,  The  alaa  nasi  work  vigoroudy, 
the  patient  is  obliged  to  breathe  through  his  moutii, 
and  his  distress  ia  added  to  by  dryness  of  the  throat 
and  tongue. 

Paralysis  of  the  bladder  is  usually  complete  | 
in  all  cases  of  fracture-dial ocation  wheo  complete  I 
paraplegia  indicates  the  severity  of  the  cord  lesion.  I 
Eetention  of  urine  is  commonly  the  first  symptom  of  3 
it,  and  when  the  bladder  has  become  full  the  urin^  J 
runs  over  and  dribbles  away.  In  the  course  of  a  lew'l 
days,  perhaps,  and  more  especially  after  injuiy  to  the  I 
Cauda  equina  alone,  the  bladder  may  regain  a  certain,  I 
amount  of  tone.  The  normal  act  of  micturition  ii  fl 
probably  under  the  control  of  special  centres  in  tbft'l 
cord,  reaching  from  the  level  of  the  second  to  t 
of  the  fifth  eacral  nerves,  some  centres  being  c 
nected  with  the  sphincter  vesicie,  others  with 
detrusor  uriuce  ;  and  although  iu  paralysis  after  i 
juries  the  action  of  both  these  muscles  ia  comma 
annihilated,  it  is  conceivable  that  one  may  be  aflec 
while  the  other  remains  intact.  Thus,  for  exam; 
the  bladder  itself  might  be  paralysed  while  \ 
sphincter  remained  normal,  and  the  reflex  set  wherein 
die  sphincter  relaxes  in  micturition  being  abolii* 
tie  bladder  might  liU  iiutil  it  burst. 


whereWa 
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It  is  oE(«Q  impossible  to  say  what  is  the  pre- 
cise nature  of  the  paralysis,  and  the  state  o£ 
the  bladder  must  tiereforo  from  the  tirat  engage 
the  surgeon's  attention.  A  serious  matter  in 
these  cases  is  the  fact  that  the  urine  frequently 
'becomes  alkaline  and  purulent,  and  preaeuta  all 
those  features  "which,  together,  are  characteristic 
of  cystitis.  This  change  in  the  urine  may  appear 
in  the  course  of  a  few  days,  and  is  probably 
due,  in  some  measure,  to  the  outbreak  of  lesions  in 
Bome  part  of  the  urinary  ti-act,  kidney,  ureter,  or 
bladder,  of  the  nature  of  those  "  trophic "  lesions 
which  have  yet  to  be  spoken  of  under  the  name  of 
bed-sores,  and  to  the  uiitie  being  contaminated  with 
the  products  of  sloughing  inflammation. 

Cystitis  and  its  symptoms  may  arise  even  when  no 
catheter  has  been  used,  so  that  the  view  which  attri- 
butes it  to  the  introduction  of  septic  matter  into  the 
bladder  is  not  always  tenable.  In  some  cases  it  is  doubt- 
less due  to  the  bladder  being  imperfectly  emptied.  It  is 
a  most  difficult  thing  for  some  persons  to  empty  their 
bladders,  or  even  to  micturate  at  all,  in  the  recumbent 
posture,  and  cystitis  of  a  mild  degree  may  arise 
from  this  cause  even  in  persons  who  have  no  real 
paralysis.  Cystitis  may  become  a  source  of  danger 
by  setting  up  or  aggravating  inflammation  in  the 
urinary  passiiges,  and  in  chronic  cases  may  cause 
death  by  exhaustion  or  by  the  formation  of  "  surgical 
kidney."  The  treatment  does  not  differ  from  that 
which  is  suitable  for  cystitis  in  other  cases,  and  no 
catheter  should  be  used  which  is  not  Bcrnpulouely 
clean. 

Paralysis  of  the  bowel. — Closely  allied  in  its 
physiological  nature  to  the  act  of  micturition  is  that 
of  defffication,  which  also  may  be  variously  affected 
after  fracture-dislocations.  The  immediate  effects  de- 
pend, to  a  lai^e  extent,  on  the  contents  of  the  rectum 
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at  the  time  of   the  accideut.      If  full,  involuntu 
evacuation  will    soon  take   place ;    while  if  emptyM 
deftec&tioii  lu^y  not  be  uutil  the  rectum  has  becontfl 
fulL     Hence  the  involuntary  act  of  detecation  takes 
place  only  every  now  and  then.     Constipation  is 
common.      Continuous    "  incontinence "    is,   ii 
very  rare   unless   the   motions  are  extremely  loc 
Occasional  involuntary  evaeuatiou  is  the  usual  mle^ 
but  sometimes  the  patient  acquires  the  power  of  t 
ing  wheu.  his  rectum  is  becoming  loaded,   and   1 
baneful  consequences  of  involuntary  and  unexpecte 
discharge  may  be  thus  avoided. 

When  the  cord  lesion  is  high  up,  additional  diet- " 
tress  may  be    caused    by    tympanitis,  collection   of 
flatus  being  favoured  by  ari'cst  or  diminution  of  the 
natural  peristalsis  of  the  intestines.      This,  also,  not 
only  adds  to  the  constipation,  but  may  1 
fere  witb  the  already  embarrassed  respiration,  1 
call  for  relief  by  the  use  of  eneraata  containing  a 
antispasmodic,    such    as    asafostida    or     tui'pentin 
The  tympanitis  may  also  be  relieveJ  by  the  | 
of  a  long  tube  into  the  sigmoid  flexure.     A^ir 
of  the  gut  in  such  cases  is  not  devoid  of  risk. 

Priapism^  from  vascular  turgescence  of  the  peni 
is  a  common  result  of  injuries  of  the  cord,  and  is  d 
in    all   probability,   either   to   imssive  dii 
vesaela  flx)m    vaso-motor  palsy,    or  to    irritation.  ( 
special  centres,  the  exact  seat  of  which  has  not  b 
determined.      The    state    of    semi-erection    is    n 
marked    during    the    few    days    which    follow 
accident,  while  at  a   later  period   it  may   only 
induced  by  some  local  irritation,  such  as  passing 
oathetei'.  Host  commonly  met  with  after  cervical  a 
dorsal  injuries,  it  has  in  i-are  instances  been  seen  a* 
fracture-dislocation  still  lower  down.     Its  import  j 
uncertain,  and  it  is  neither  influenced  by  nor  demandEj 
tieatment 
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Dlfiturbauces  of  temperature  are  sometimes 
.  veiy  atriking  in  caaea  of  fracture  -  dislocation, 
especially  when  the  cord  injury  is  iii  tlie  cervical 
region.  When  the  fall  incidental  to  collapse 
]iaa  paased  away,  there  follows  in  Bome  instances 
A  very  high  range,  the  thermometer  rising  to 
107°,  108°,  or  even  110°  Fahr.  The  cause  of 
this  hyperpyrexia  is  by  no  means  clear,  but  fi'om 
recent  physiological  observations,  which  have  been 
strikingly  confirmed  by  the  results  of  certain  injuries 
or  lesions,  it  seems  probable  that  the  heat  production 
which  ordinarily  goes  on  in  the  body  tissues  is  no 
longer  restrained  by  supposed  true  coloiiiic  centres, 
having  their  seat  in  tlie  cerebral  cortex  of  each 
hemisphere  near  the  fissure  of  Rolando,  and  having 
crossed  action,  A  lesion  may  cut  off  this  inhibitory 
action  of  one  or  both  centres ;  and  it  is  obvious  that 
this  result  ia  most  likely  to  ensue  when  the  injury  is 
high  up,  as  ia  the  cervical  region  when  the  coi-d  is 
wholly  crushed,  and  when  a  larger  area  of  the 
thermo  -  genetic  tissues  is  thus  severed  from  the 
inhibitory  centres  in  the  brain  (Hale  White) 
Sometimes,  also,  in  cases  of  cervical  injui-y,  the  piilae 
becomes  extremely  slow,  deliberate,  aaid  full  The 
precise  seat  of  the  lesions  causing  these  phet 
has  yet  to  be  determined. 

Of  far  greater  importance  is  t 
of  bed-sores,  to  the  prevention  of  which  the 
surgeon  must  devote  his  earliest  care.  In  all 
probability  there  are  two  kinds  of  bed  -  sores. 
Some  appear  at  points  of  pressure  alone,  such  as  the 
sacnim  and  great  trochanters,  and  originate  only  after 
pressure  has  been  long  continued  or  unrelieved.  They 
do  not  difi'er  from  pressure  sores  in  other  cases,  but 
it  is  more  difficult  to  prevent  them,  because  the 
pai-alysed  and  helpless  patient  cannot  gain  relief  by 
voluntary  change  of  posture.     The  tendency  to  their 
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formation  may,  however,  l)e  largely  diminished  by 
placing  the  patient  a.t  the  earliest  momeut  on  a  water 
or  spring  bed ;  and  by  the  use  of  ring  cushions,  stufled 
with  horse-hair  or  cotton  wool,  we  may  ensure  that 
Bnch  pressure  as  is  unavoidable  may  be  widely  diffused 
instead  of  bearing  on  one  sniall  point  The  skin, 
moreover,  may  be  protected  with  plaister,  or  hardened 
by  bathing  it  with  spirit  lotion,  and  all  contact  with 
urine  or  fsecea  must  be  prevented.  Bed-sores  of  the 
other  variety  run  a  more  rapid  and  violent  course,  and 
canse  extensive  destruction  of  tissue.  These  also 
are  found  most  commonly  at  sites  of  pressure,  but 
not  invariably  so,  and  they  may  have  a  destructive 
rapidity  which  seems  out  of  all  proportion  to  any 
pressure  which  can  have  been  eseri^  Sometimes 
they  appear  within  a  day  or  two  of  the  accident ;  and 
from  all  their  characteristics  it  seems  highly  probable 
that  they  are  really  the  result,  directly  or  indirectly, 
of  some  "  trophic  "  disturbance,  either  due  to  inflam- 
mation of  the  cord,  or  through  the  intermediate 
influence  of  a  peripheral  neuritis  which  has  arisen  as 
the  result,  in  some  as  yet  unexplained  manner,  of  the 
myelitis.  To  such  bed-aores  the  name  "  decttbitiia 
acuttis  "  and  "  decubitus  ominosus  "  has  been  given, 
and  more  recently  that  of  "  neuropaChie  eeefiara." 
While  ever  of  gravest  import,  it  sometimes  happens 
that  the  destructive  process  is  arrested,  the  sloughs 
become  detached,  and  healing  may  ensue.  In  both 
kinds  of  sores  the  detachment  of  slough  may  he 
hasteiied  by  linseed  or  charcoal  poultices,  and  when 
gi'anulations  have  been  formed  the  ulcer  may  be  dressed 
with  stimulant  ointment  or  lotion,  pressure  being  as 
much  as  jwssible  avoided. 

Alteration  in  Ibe  reflexes  is  a  common  se- 
quence of  fracture-dislocation,  and  the  phenomena 
vary  according  to  the  site  of  the  coi-d  lesion.  When 
sitriated  in  the  dorao-Viwabar  region,  the  knee  jerk, 
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for  example,  may  be  abolished  and  may  remain  bo  ; 
but  it  often  happens  in  the  course  of  a  few  days,  as 
myelitis  sets  in,  tliat  the  reflexes  become  exaggerated, 
and  a  sensoiy  atiniulus,  such  as  tickling  the  feet,  or 
the  movement  of  the  bed  clothes,  may,  unknown  to 
file  patient,  cause  spasmodic  movements  of  the  legs, 
"which  are  most  distressing  and  interfere  with  perfect 
yeet.  The  character  of  the  reflexes,  both  superficial 
imd  deep,  may  give,  in  both  recent  and  chronic  cases, 
iXQOst  valuable  information  as  to  the  site  and  e:(tent  of 
llhe  cord  lesion.  The  reader  must  refer  to  special 
■works  on  nerve  diseases  for  fuller  knowledge  on  this 
subject.  The  injuries  of  special  regions  now  demand 
oar  consideration. 

Fracture-dislocation  in  the  cervical  re- 
gion.— Separations  between  occiput  and  atlas  are 
common,  for  the  range  of  movement  between 
lem  is  limited,  and  the  ligaments  are  strong. 
IHie  most  frequent  injury  in  this  part,  from 
&lls  upon  the  head  whereby  the  upper  spine  is 
violently  bent,  is  sepai'ation  of  the  atlas  and  axis,  the 
first  vertebra  riding  forwards  on  the  second,  and 
causing  instant  death  from  crush  of  the  cord  against 
(the  odontoid  process  (Fig.  94).  The  odontoid 
iiB  itself  sometimes  broken  off,  and  one  or  both 
of  the  check  or  other  iiguments  give  way ;  but 
notwithstanding  that  death  is  usually  instantaneous, 
tliere  have  been  cases  where  the  odontoid  has  be- 
come ancbylosed  in  a  new  position,  and  recovery  has 
taken  place  with  permanent  narrowing  of  the  spinal 
canal 

Separations  between  the  second  and  third  vertebra 
Mre  usually  associated  with  fracture. 

Below  the  third  cervical  we  enter  the  region 
here  pure  dislocations  are  more  common  from  fidls 
the  head  and  neck. 

Symptoms.  —  The    cord  is    usually  orusked    in- 
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its    entire    thicknesi,    and  life  ia    rarely    prolonged   \ 
for     more     than     two      or     three     days,     thoracic 
respiration  beijig  annulled,  and  diaphragmatic  alone 
left.      The    phrenics    come    out    above    the    fourth 
vertebra,   and   may    escape  injury    even   when    th^  ^ 
separation  ia  at  this  level  j  but  myelitis  will  speedl^yiJ 
put  an  end  to  the  integrity  of  their  centres.     Beloiirfl 
this  point,  as  far  as  the  second  doiml,  it  is  neceeaara^ 
to  remember  the  origin  oE  the  corda  of  the  braduu 
plexus,  and  the  distribution 
of  its  branches,  in  making  a 
diagnosis  as  to  the  exact  Beat 
of   lesion,  and  that  the  de- 
scending   branches    of    the 
cervical  plexus  may  allow  of 
perfect  cutaneous  senalbiUt^  . 
in    parts    much    below   the  > 
level  of  the  destruction  of  j 
the  cord.    In  partial  lesion^  ■ 
when  the  anterior  ci 
alone    involved,   movemeQtuI 
may  be  paiulysed  accordinfjl 
to  physiological  rather  t'    " 


latom 


al 


Ext«iision,  for  example,  may  be  pai-alysed,  while  I 
flexion  remains  intact,  because  the  con-elated  mu8ule&  I 
which  cause  a  particular  action  of  a  limb,  are  groupea.4 
together  in  the  spinal  ganglionic  cells.  I 

Injuries  to  the  coi-d  in  the  lower  oervical  and  uppec  I 
dorsal  region  may  cause  parali/Uc  myosiit,  in  which  tha  1 
pupils  are  unable  to  dilate  because  of  palsy  of  thai 
dilator  fibres  of  the  iris  supphed  by  the  sympathetio,  \ 
which  has  an  intimate  connection  with  this,  the  J 
"  oculo- pupillary  "  region  of  the  cord.  The  myosis  is 
most  marked  when  unilateral,  but  in  any  case  it  »» J 
neeessury  to  examine  the  eyes  both  in  light  and  b] 
in  order  to  recogtdse  it. 
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FrKclnre-dlslocatioii  In  tbe  dorsal  aud 
lumbar  regions. — -From  the  second  dorsal  vertebra 
downwards,  fracture-dislooationa  are  far  more  common 
than  dislocations  alone,  and,  as  a  rule,  the  coi'd  ia  irre- 
parably damaged.  In  fractures  below  the  eleventh  dor- 
sal the  prognosis  ia  more  favourable,  for  the  size  and 
strength  of  the  vertebrw  in  this  region  render  complete 
dislocation  more  difficult,  and  the  cord  escapes  totfd 
destruction. 

Below  the  second  lumbar  the  coi-da  of  the  canda 
equina  are  less  liable  to  injury  than  the  spinal  oord 
itfielf. 

Pamlysis  may  from  the  first  he  incomplete, 
ftnd  there  may  be  considerable  return  of  motion 
and  sensation,  and  of  control  over  bowel  and 
bladder.  Cystitis  and  bed-sores  are  the  chief  risks  to 
which  the  patient  is  exposed.  Deformity  is  likely  to 
be  permanent,  and  when  repair  is  taking  place  the 
application  of  a  Sayre's  jacket  may  give  comfort  by 
ensuring  rest  and  fixation  of  the  spine. 

I^iury  to  tbe  sacro- coccygeal  Joint> — The 
sacro-coccygeal  joint  may  become  the  seat  of  disease 
frominjury,  andanymovement  of  it,asindefiecation,or 
in  excessive  action  of  the  gluteus  maximua,  which  haa 
attachment  to  the  coccyx,  may  give  rise  to  pain. 
There  may  also  be  local  heat  and  swelling.  These 
symptoms  and  signs  are  of  impoi-tance  in  diagnosis, 
because  "  eoccygodyuia,"  or  neuralgic  pain,  is  a  not 
vmoommon  affection,  especially  amongst  neurotic 
womea  E«st  is  essential  in  the  one  case ;  it  probably 
has  little  influence  in  the  other,  and  attention  should 
'  be  rather  directed  to  the  pelvic  viscera,  utei-us,  and 

Unilateral     dislocations     ol    the    spine 

are  not  uncommon  in  the  neck,  from  violent 
bend  or  even  extreme  rotation.  Hero  two  articu- 
lai"  processes  ai-e  sc[ianited   from   eBch    otiwK,  ^oib. 
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the    inferior  comes  to  ride  in  front  of  the  BUperior,  1 
the     head     is      turned     aad     fixed     towards 
opposite  side,  local  deformity  may  be  felt  if  the  uecll 
is  tliin,  and  eitlier  by  some  impautnent  of  motion  a 
sensation,  or  by  pain  and  tingling  in  the  peripher]r,J 
there  may  be   evidence  that  the  nei've  whicli  is3iu 
from  the  spine  at  tlie  site  of  injury  is  being  irritate 
by   stretching   or    pressure.       Reduction    should 
effected  at  once  by  extension  of  the  neck  ao  as  to 
disengage  the  processes,  and  turning  the  head  into  its 
right  position.     Rest  must  be  enforced  for  some  time 
afterwards,  and  the  prognosis  is  favourable  unless, 
there  be  fracture   also,   or  the  cord  has  been  itacSlg 
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COHCUSSION   OP  THE   SpiNAL   OORD. 

This  terra  ought  to  be  restricted  to  those  coseft  ij 
in  which  an  injury  liaa  been  inflicted  on  the  cord.  froin<i| 
btowBupon  the  spine,  similar  and  analogous  to  the  effeo 
produced  on  the  brain  by  blows  on  the  skull.     In  t   ^ 
case   of   the  head  it  is  well  recognised  that  severe.] 
concussion  blows  upon  it  may  cause  contusion  of  t' 
brain  substance  both  near  the  site  of  the  blow  and  a 
opposite  parts  from  conlre-coup,  and  in  addition  certsii^fl 
effects  which  are  commonly  those  of  collapse  from  tJi^f 
shock     or    concussion    of    the    whole    brain    maj 
Although  brain  and  spinal  cord  are  merely  difiere 
parts  of  one  system,  their  physical  suiTOundinga  i 
yet  BO  different  that  that  which  is  a  common  injury  i 
the  case  of  the  brain  is  estremely  rai-e  in  the 
the  spinal  cord.     Tliere  are,  indeed,  very  few  c 
record  in  which  it  is  possible  to  say  that  the  oord  h 
been  locally  injured,  stunned,  or   contused   by  of 
cussion  only ;  and  caj-eful  examination  of  many  vhSs 
have  been  bo  recorded  shows  that  sufficient  attentii 
has  not  been  paid  to  the  effects  of  direct  contus 
from  displaced  vertebtK,  of  hsemorrhage  around  i 
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Keord,  01'  of  hffitiiorrliage  into  and  lacemtioa  of  its  sub- 

'  'om  violent  sudden  bend. 

Given,    however,  a  case   in   whicli  the  cord   has 

locaUy    concussed   or  contused,   the    i-eaultant 

eymptoniB    are   the   same    as    are     met  with    ffoia 

local     injury     due     to     other     causes ;     and    they 

would  doubtless  be  the   same  if  the  injury  merely 

consisted  in  local   stunning,  for  a  time,  that  ia,  until 

L  the  effects  of  the  concussion  or  stunning  had  passed 

I  away.     Nevertheless,  it  is  extremely  doubtful  whether 

L  this  latter  condition  ever  follows  loca!  injury. 

~  "say  spine. — It  has  been  thought  by  some 
(iliat  the  severe  nervous  disturbances  which  are  seen 
r  railway  collisions  we  due  to  concussion  of  the 
F spinal  cord,  but  there  is  no  evidertce  that  the 
spinal  cord  is  any  more  affected  than  are  other  organs 
of  the  body  by  the  severe  shock  of  such  accidents  ; 
and  although  It  is  conceivable  that  prolonged  fono- 
tional  disturbance  thus  originated  may  end  in  struc- 
tural degeneration,  such  a  result  is  very  very  rare,  and 
occurs  perhaps  in  those  only  who,  by  various  causes, 
ai'e  predisposed  to  the  outbreak  of  nerve  disease,  It 
must  not  be  forgotten  that  concussion  of  the  brain  is 
often  caused  in  railway  accidents,  and  many  of  the 
after-symptoms  of  neurasthenia  are  rather  due  thereto 
than  to  injury  to  other  parts  of  the  nervous  system. 

kit  has  indeed  been  suggested  that  the  term  "  railway 
Iwain"  is  more  appropriate  than  "railway  spine." 
,  Concussion  injuries  of  the  cord,  much  more  analo- 
gous to  concussion  iujuries  of  the  brain,  are  some- 
times met  with  in  connection  with  gun-shot  wound, 
where  the  gi'eat  momentum  of  a  bvdlet  upon  the  spine 
may  cause  contusion  of  the  coid  without  opening  the 
spinal  canal.  The  t«rm  also  is  applicable  to  cases 
where  many  minute  lesions,  p;iviug  rise  to  immediate 
paralytic  symptoms,  have  been  caused  by  a  fall  fi-om 
^  height  flat  upon  the  back. 


INJURIES    AND    DISE,4.SE8    OF 
THE    NECK. 


L  Wounds  and  Contusions  of  the  Neck. 

A.  ContDslons. — A  blow  directly  on  tlie  neck*! 
will  in  all  cases  ca,n~se  a  certain  amount  of  ccchymo^;! 
i.e.    extnLvasation    of    bloocL      So   long    tia    this   ia-^ 
superficial  to  the  deep  fascia  it  is  of  no  importanee, 
proTided  the  skia  is  \inhroken.      It  frequently  estends 
in  the  loose  subcutaneous  tissue  almost  to  the  middle 
line  posteriorly,  and  in  front  may  reach  below  the 
clavicles  on  to  the  chest     If,  on  the  other  hand,  th«  ■ 
estravasation  is  beneath  the  deep  fuscia  in  the  loosed 
coimective  tissue  surrounding  the  large  vessels  and-l 
nerves,  then  it  will,  by  pressing  on  the  same,  oauB^d 
symptoms  sometimes  of  an  alarming  character.  I 

As  for  dii-ect  injury  to  the  deej)  cerrical  stmcbureS'l 
from  a  blow,  -we  may  note  an  accident  which  iS>a 
not  an  organic  lesion,  but  a  disturbance  of  functiott-H 
which  may  end  fatally,  namely,  spasm  of  the  glottis,     I 

As  a  result  of  contusion  the  larynx  may  be  fratf*'  I 
tared  or  the  coaophagua  ruptured.  The  arteries  may  J 
be  damaged  so  as  to  produce  a  traumatic  aneurism^.fl 
and  injury  of  a  vein  may  lead  to  the  formation  of  an 
blood  cyst.  Injury  of  the  sympathetic  nerve,  if  eo^lfl 
cient  only  to  irritate  it,  will  cause  dilatation  of  thl9 
pupil  and  protrusion  of  the  eye-ball,  while  if  it  itti 
paralysed  then  the  pupil  will  he  dilated,  the  eye-ballB 
i-etracted,  and  the  secretion  of  sweat  on  that  side  otfl 
the  head  and  neck  interfered  with.  Jt 

B.  WoHuds. — Simple  uncomplicated  vonnds  o^ 
tlin  necit  must  be  treated  on  general  principles,  aadH 
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ma.j  be  expected  to  heal  by  the  lirst  intention  if  the 
.  parti)  are  kept  perfectly  at  rest.  For  this  pui-pose  the 
patient's  head  and  neck  should  be  fbted  by  being 
placed  between  aand-baga  covered  with  a  thin  pillow, 
or  a  light  splint  of  guttapercha  may  be  fitted  to  the 
shoulders  and  nape  of  the  neck,  so  that  the  head 
cannot  turn.  After  ligature  of  large  vessels  this  pre- 
caution should  always  be  taken. 

Woiuids  of  special  parts.— Punctured  wounds, 
stabs,  etc.,  in  the  poaterior  triangle  may  reach  the 
subclavian  vessels,  the  brachial  and  cervical  plexuses, 
I  the  spine  and  spinal  cord. 

■'       If  the  large  vessels  are  wounded,  and  the  hsemor- 
Kfliage  temporarily  arrested  by  plugging,  pressure  is 
Pto  be  made  on  the  proximal  side  of  the  wound,  which 
must  then  be  laid  freely  open  and  the  vessel  tied  with 
chromic  catgut,  and  the  wound  dressed  antiaeptically. 
If  one  of  the  cervical  nerves  entering  the  brachial 
plexus,  or  one  of  the  cords  of  the  plexus,  is  divided 
by  a  cut,  and  no  restoration  of  motor  power  has  been 
attained  at  the  end  of  five  or  six  weeks,  the  wound 
must  be   reopened   and  the  nerve  sutured.      If  the 
spinal  cord  is  reached  by  a  knife,  bayonet,  etc.,  then 
the  special  symptoms  of  paralysis,  etc.,  will  denote 
the  amount  of  injury  (Art  x.),  and  treatment  must 
be  mainly  directed  to  providing  very  free  drainage 
of  the  wound,  coupled  with,  the  liberal  use  of  anti- 
septics.    Wounds  in  the  front  of  the  neck  and  of  the 
anterior  triangle   may  be  here  considered  together, 
although  in  some    points,    especially    in   their   after 
[■  effectB,  the  regions  differ.    {See  Oellulitis  of  the  neck, 
I'page  477.) 

Wounds  of  the  front  of  the  neck  and  of  the  an- 

Itenor  triangle  may  injure  (1)  tlie  air  passage ;  (2)  the 

)d  pftEsoge ;  (3)  the  large  vessels ;  (4)  the  large  nerves. 

le  ordinary  cut  throat  of  the  suicide  or  homicide  has 

always  received  Bpecitil  notice  in  surgical  t«xt-booka. 
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but  presents  nothiDg  peculiar  id  itself,  unless  it  ba 
endless  variations  iu  the  extent  of  the  lesion.  Cona»' 
quently,  the  STmptoma  attendant  on  injury  of  various 
important  structures  noted  above  will  be  described  ia 
detail,  with  their  appropriate  treatment,  and  as  such 
symptoms  ai-e  very  distinct,  any  complicated  case  of 
cut  throat  is  merely  a  combination  of  some  of  the 
above  possible  accidents.  However,  it  cannot  be  too 
often  insisted  upon  as  a  general  fact,  applicable  to  all 
cases,  that  the  main  importance  of  a  wound  in  the 
neck  does  not  lie  in  the  immediate  symptoms  it 
presents,  however  urgent,  but  in  the  possibility  of 
complications  aiising  in  the  after-treatment ;  for  since 
the  former  can  be  met  by  the  ordinary  rules  of  action 
in  surgical  emergency,  the  sequelie  (cellulitis,  pneu- 
monifl,  etc.)  really  determine  the  result  of  the  cas€^ 
and  therefore  the  prognosis  too. 

1.  Woundg  of  the  air  jiaaaage.  —  The  pharynx 
may  be  opened  by  a  horizontal  cut  passing  above 
the  hyoid  bone  through  the  base  of  the  tongue,  or 
below  the  hyoid  bone  in  the  thyro-hyoid  space. 
Here,  if  the  pharynic  be  extensively  opened,  the  cut 
divides  the  epiglottis  more  or  less  completely  according 
to  the  position  it  was  in  at  the  time.  The  divided 
epiglottis  has  sometimes  caused  asphyxia  by  dropping 
into  the  glottis,  plugging  it  up,  and  excidng  spasm. 
In  either  of  these  kinds  of  severe  out-throat  about  tho 
hyoid  bone,  air  and  food  will  escape  through  the. 
wound,  and.  the  tongue,  when  tlms  cut  freo  from  the' 
hyoid  bone,  frequently  presses  backwards,  and  pro^ 
duces  more  or  less  suffocation  ;  it  must  in  such  a  casa 
be  drawn  forward  by  a  silk  loop  passed  through  iL 
After  thorough  washing  out  of  the  part  with  carbolic 
solution,  the  wound  in  the  mucous  membrane  of  tiie 
pharynx,  where  feasible,  may  be  closed  by  suture^ 
jilaced  entii'ely  in  the  subraucous  tissue,  the  angles  rA- 
the  skin  wound  apposed  by  a.  few  horsehair  sutures,  aad 
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free  diaiiiage  wibh  a  large  tube  ananged  in  the 
middle  third  of  the  space.  The  wound  heals  always 
by  granulation,  as  the  uiovoment  of  the  parts  prevents 
adequate  rest  for  prioiary  union,  and  it  usually  heals 
quickly  if  kept  very  clean  by  frequent  irrigation.  It 
must  be  wiped  out,  not  syringed,  if  the  glottis  is 
exposed. 

The  larynx  is  usually  opened  by  one  or  several 
transverse  cuts  about  the  lower  part  of  the  thyroid  carti- 
kge.  While  no  special  symptoms,  beyond  the  usual 
escape  of  air,  eta,  directly  accompanies  this  condition,  it 
is  esiwcially  liable  to  be  followed  by  the  veiy  dangerous 
sequel  of  acute  infiammatory  cedema  of  the  glottis. 
The  glottis  being  cut  into,  usually  above  the  vocal 
cords,  it  is  exposed  to  the  air,  to  irritation  by  blood, 
etc.,  and  so  acute  oedema  (in  which  the  mucous  mem- 
brane becomes  extremely  swollen  by  exudation  in- 
to the  loose  submucous  tissue)  being  excited,  the 
lumen  of  the  larynx  is  choked,  and  the  patient 
rapidly  becomes  asphyxiated  unless  a  tube  is  passed 
into  the  trachea.  For  this  reason  it  is  advisable 
to  perform  tracheotomy  whenever  the  glottis  is  the 
seat  of  the  wound,  for  the  i-apidity  with  which 
oedema  glottidis  sets  in  is  so  exti-eme  as  to  sometimes 
kill  the  patient  before  the  operation  can  be  performed. 
At  the  moment  when  the  wound  is  inflicted  thei'e  is 
danger  of  asphyxia  from  blood  running  down  between 
the  vocal  corils  and  filling  the  air  passages  ;  and  a  rela- 
tively small  quantity  of  blood  can  thus  produce  fatal 
asphyxia,  unless,  of  course,  *the  patient  is  able  to 
cough  it  up.  In  addition  to  <edema  glottidis,  the 
complication  of  emphysema  may  arise,  in  which 
condition  the  wubcutaneous  tissues  of  the  neck  become 
infiltrated  with  air  and  enormously  swollen. 

Finally,  when  the  vocal  cords  are  injured,  or  the 
ciicoid  cartilage  is  cut  through,  the  voice  is  either  com- 
pletely abolished  or  very  much  weakened  and  hoarae. 
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If  the  trachea  is  only  opened  for  a  small 
distance,  it  wiU  heal  readily,  as  moat  tracheotomy 
wounds  do.  If,  however,  as  rarely  happens,  it  ia  very 
severely  wounded  (it  has  been  seen  completely  cut 
acroaa),  it  should  be  united  with  fine  eatgut  auturea, 
the  wound  being  kept  freely  open  and  frequently 
cleansed. 

2.  Wonnds  of  the  food  passage  are  described  in. 
Art.  v.,  vol.  iii.  Note  may  hei-e  be  taken  of  tha 
risk  of  septic  infection  with  this  complication.  Where 
possible  the  mucous  membrane  of  the  alimentary  canal 
should  be  closed  by  sutures. 

3.  There  is  no  mystery  about  the  symptoms  of 
wound  of  one  of  the  large  vessels.  If  seen  in  time 
the  bleeding  point  should  be  caught  between  the 
thumb  and  fore-linger  of  the  left  hand,  one  digit 
(preferably  the  thumb)  being  thrust  to  the  bottom  ot 
the  wound,  the  other  being  outside,  pressing  on  the 
Etemo-mastoid  muscle.  The  bleeding  being  thus 
absolutely  arrested  for  the  moment,  the  wound  should 
be  enlarged  up  and  down  for  a  short  distance,  the 
fresh  incision  dividing  the  deep  faacia.  A  finger  of 
the  right  hand  can  now  be  brought  to  exert  firm 
pressure  directly  on  the  trunk  of  the  bleeding  vessel, 
the  wound  in  which  can  then  be  exposed  byremovii^ 
the  left  hand.  It  can  then  be  completely  closed  by 
catch  forceps.  If  the  oiiginal  wound  gape  very 
widely  there  will  be  no  necessity  to  enlarge  it,  but  nO' 
time  is  to  be  wasted  in  trying  to  compress  the  vessels 
through  the  intact  structures  of  the  neck,  Th* 
wound  in  the  vessel,  now  under  perfect  control,  ia  to 
be  pennanently  closed  by  ligature  of  the  trunk  above 
and  below  it.  The  wound  is  then  to  be  disinfected 
and  dressed. 

4.  Injuiy  of  the  large  nerves  has  already  been 
alluded  to. 

In  concliiding  the  auliject  ot  'kouuiIb  of  the 
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L  attentioii  is  again  d  'awn  to  tbe  fact  that  the  majority 

Lof  cases  end  fatally  be  au  e,  the  wound  decomposing, 

%  the  foul   il  3  1  arge  e  the     sets  np   cellulitis,   which 

rereads  down    nto  tie     ediastinum,  or  it  enters  the 

trachea  an  1  seta     p  s  pt      pneumonia.     Every  care, 

therefore,  is  to  be  exerted  toward^!  thorough  cleaosiiig 

and  disinfection  of  the  wound. 

II.     Cellulitis  op  the  Neck. 
To  grasp  fully  tho  conditions  under  which  the  loose 
I  eonnective  tissues  of  tho  neck  become  the  seat  of  oelln- 
I  (litis  the  arrangement  of  the  cervical  faaci»  must  be 
.borne  in  mind.     Cellulitis  may  be  started  in  any 
[  one  of  the  regions  of  the  neck  occupied  by  connective 
I   tissue,  by  several  causes,  tho  commonest  of  which  is 
inflammation  of  a  gland,  almost  invaiiably  a  lymph 
gland,    and   moi-e  rarely  the   saUvary  glands,      ITie 
I   lymph  glands  are  liable,  of  course,  to  become  infiamed 
'  by  absorption  of  septic  matter  from  a  sore  inside  the 
I  mouth  and  pharynx,  or  elsewhere,  especially  in  some 
I  'acute   specitic  fevers,   e.g.   scarlet  fever,   diphtheria, 
[  whea  the  swelling  of  the  neck  receives  the  title  of 
scarlatinal  angina,  cynanche  maligna,  eta,  the  name 
simply  signifying  that  the  connective  tissue  aronnd 
the  glands  is  in  a  state  of  acute  phlegmonons  inflam- 
mation. 

Next  to  acute  inflammation  of  the  glands  as  a 

I  cause  of  cervical   cellulitis,  comes    chronic  adenitis, 

1  which  is  usually  of  tubercular  origin,  then  wounds 

I  and  injuries  of  the  soft  parts  of  the  neck,  alveolar 

abscess  from  carious  teeth,  and,  Anally,  epeciflc  poisons, 

which  produce  the  particular  form  of  cervical  cellulitis 

known  as  angina  Ludovici  (or  Ludovigii),  and  the 

rare  parasitic  disease  known  aa  actinomycosis. 

Cervical  cellulitis  presents  itself  in  various  degrees 
of  severity,  as  cellulitis  does  everywhere.  Thus  we 
tnay  have  a  simple  but  acutely  developed  oedema  (acute 
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inflammation)  of  the  connective  tissue  spaces  as  ot 
Bometimes  ia  diphtheria.  Or  this  may  be  phleg- 
monous, ds  in  many  cases  of  septic  poisoning  and  | 
Bcartet  fevev,  the  centre  of  the  phlegmonous  mass 
softening  down  into  an  acute  abscess.  Further  than 
this,  the  inSammation  may  be  of  so  virulent  a  t^e 
that  the  result  ia  gangrenous  destruction  of  tiie 
tissues,  producing  slouglia  bathed  in  a  horribly  f<Btid  f 
ichorous  fluid. 

As  the  best  example  of  this  latt«r  condition  may  I 
be  detailed  the  affection  known  os  angimi  Ludoviei,  I 
or   submaxillary   cellulitis    or  angina.     The  general  j 
causes  which  excite  ceryical  celhilitis  have  just  been  1 
mentioDcd,  but  it  will  easily  be  understood  that  the  1 
condition  of  submaxillary  cellulitiH  is  most  usually 
started  by  a  local  spreading  inflammation  from  an 
abscess    round  a    carious    tooth,   or    from    septic  in- 
flammation of  the  submaxillary  gland 

Angina  Ludovici  begins  like  an  acute  specific  fever, 
and  when  not  treated  nms  a  very  rapid  course,  ending  I 
fatally,  sometimes   in   from   five   to  nine   days, 
begins  vnth  pyrexia,  the  temperature  rising  rapidly 
to  103",  104°,  ushered  in  by  a  rigor,  occorapani^  by  I 
headache,    depression,    and  loss  of  appetite.     When  I 
these  symptoms  are  weU  declared,  there  then  begins  I 
a    swelling    under    the    jaw,    which   ia   simply   due  I 
to  tedema  of  the  connective  tissue.      The   swelling  1 
forces  the  tongue  upwards  and  backwards  bo  s 
form  a  large  unwieldy  mass  in  the  mouth.      This  1 
causes  some  pain  in  swallowing,  and  interferes  with  1 
the  free  movement  of  the  jaw  and  with  speech.     Fro- 
quently  there  is  comparatively  little  pain  in  this  aSee- 
tion  ;  but  sometimes,  if  the  swelling  is  developed  very 
rapidly,  the  pain  is  severe,  until  the  limiting  fascia 
gives  way  and  allows  the  pus  to  infiltrate  the  surround-  I 
ing  tissues,  when  the  patient  experiences  considerable'! 
relief.     If  the  swelling  ia  incised  at  this  time  it  willj 
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F  Im  found  to  be  composed  of  sloughy,  but  solid,  connec- 
'  tive  tissue,  infiltrated  with,  foul  greyish-brown  sero- 
pus.  The  tQuaclea  become  infiltrated  secondarily,  and 
the  cellulitis  may  spread  into  the  anterior  mediastinum 
and  even  reach  the  pericardium,  the  patient  dying  of 
exhaustion  and  septicaemia  if  not  relieved. 
1  Treatmoit. — In  all  cases  an  incision,  from  1  inch 

to     11     inches 
long   is    to   be 
made    through 
the    akin    and 
enperflcial    fat, 
any     vein     di- 
vided    being 
picked  up  with 
I    catch      forceps. 
(  If  the  cellulitis 
cleai'ly    de- 
fined and  local- 
ised to   one  or 
I  the  other  spaces 
I  of  loose  cellular 
the 
neck,    then    it 
clearly  most  be 
under  the  deep 
'&Ecia,  which  is 

therefore  to  be  dirided  to  the  same  extent  as  the  skin. 

\  A  certain  amount  of  serous  oedema  fluid  will  ooze  into 

I    ttie  wound  from  the  cut  tissues.    A  steel  director  is  now 

to  be  thrust  carefully  towards  the  centre  of  the  swelling, 

and  if  foul  ichorous  matter  flow  along  the  groove  of 

the  director,  a  pair  of  dressing  forceps  is  to  be  thrust 

,    (closed)  along  the  groove  to  the  centre  of  the  abscess, 

I  iuid  then  witliclrawn  with  the  blades  moderately  sepa- 

[  rated  so  as  to  dilate  the  opening.     Fiaally  a  lai^ 

tube  should    be   insectod,    and   ^e   whi^  i 
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syringed  out  with  wavm  carbolic  acid  solution.     The 
neck   should  then,   be   wrapped  ia  hot  fomentations 
of  boraeic  lint. 
I  The  line  of  incision  varies  according  to  the  apace 

to  be  opened  (Fig.  95).  Thus,  in  the  poateriop  tri- 
angle the  cuts  should  be  mn.de  parallel  to  the  main 
vessels  and  nerves,  taking  care  at  the  fore  pait  not  to 
wound  the  external  jugular  vein. 

To  open  the  spaces  in  front  of  the  neck  in  angina 
Lndovici,  the  incision  must  always  be  made  in  the 
middle  line,  and  if  necessary  a  furthei'  one  may  be 
carried  through  the  centre  of  the  swelling,  but  tliis 
is  rarely  necessary.  The  connective  tissue  space 
around  the  carotid,  etc,  is  to  be  opened  as  in  the 
operation  for  ligature  of  that  vessel,  namely,  parallel 
to  the  stemo-mastoid. 

III.      TUM0UK3  OF   THE  NeCK. 

Tumours  of  the  neck  include  among  their  varieties 
sevei-al  kinds  which  are  peculiar  to  the  region  in- 
volved, these  mostly  being  congenital  in  origin. 
Viewed  as  a  whole  they  may  very  justly  be  divided 
into  two  main  classes,  viz.  cystic  and  solid  tumours. 
Cysts  are  usually  arranged  according  to  their  contents, 
but  for  clinical  purposes  are  best  grouped  in  the 
anatomical  order  of  the  parts  they  arise  from,  and 
the  same  method  wilt  be  employed  in  treating  of  the 
solid  tumours. 

A.  Cystic  Tumocrs. 

1.  Cystic  (muours  arising'  (tom  pereis- 
Iciice  of  embryonic  Btmctares. — The  fissures  in 
the  neck,  known  as  visceral  clefte  in  the  embryo, 
sometimes  do  not  close,  or  only  partially,  ie.  at  both 
ends  and  not  in  the  middle,  or  at  one  end  only.  If 
the  first  imperfection  exists,  there  may  be  found  a 
nroiongation  oi  the  angle  of  the  mouth  almost  to  the 
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while  at  three  points  between  the  lower  border  of 
the  jaw  Hod  the  thorax  it  may  present  itself  as  a  siniiS' 
like  cavity,  rumiing  upwards  and  backwards  from  the 
front  of  the  neck,  sometimes  only  just  admitting  a 
probe,  and  always  secreting  a  little  thin  mucous  fluid. 
If  the  ends  of  such  a  "  congenital  jistula  "  are  closed 
and  the  centre  patent,  then  there  develops  a  congenital 
cyetic  tumour,  which  may  reach  a  large  size  and 
extend  deeply  (sometimes 
to  the  spine),  so  as  to  form 
important  connections  with 
the  large  vessels  and  nerres. 
These  cysts  form  rounded, 
painless  swellings,  with  ex- 
ceedingly thin  walls,  and 
the  skin  over  them  non- 
adherent (Fig.  96),  They 
nsually  contain  a  serous 
fluid,  and  therefore  come 
under  the  general  appella- 
tion of  "hydrocele  colli," 
but  in  some  rare  instances 
they  are  lined  by  one  or 
more  layers  of  epithelial 
cells,   and   contain   a  fatty 

material.  If  it  should  prove  impossible  to  extir- 
pate these  cysts  (after  repeated  aspiration  has  been 
tried),  they  should  be  injected  with  iodine  or  car- 
bolic acid. 

The  other  common  class  of  congenital  cystic 
tumours  are  oft«n  called  dm-moiil,  but  it  must  not  be 
supposed  that  they  always  contain  examples  of  all 
dermal  appendages.  These  dermoid  cysts  usually  are 
found  in  the  middle  line,  where  the  somatic  plates 
fuse  tf^ether,  and  they  arise  no  doubt  from  small 
masses  of  included  epiblast.  As  may  readily  be  ima- 
gined, they  are  also  found  in  the  sites  of  the  vijKreLcek 
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clefts,  but  this  position   is  rarer.      Tiie  c( 
Beat    is  between  the  penio-hyoid  luusclea,   where  t 
tumour  presents  itself  as  a  rounded  swelling  i 
middle  line,  just  above  the  hyoid  bone.      It  pushes 
the  floor  of  the  mouth  and  the  tongue  so  as  to  proja( 
considerably  beneath  the  buccal    mucous   membranj 
These  cysts,  when  they  occur  on  the  side  of  the  n 
often  form  dangerous  adhesions  to  the  large  ves 
Like  the  "  hydrocele "  cysts,  these   have   very  t 
walls,  but  unlike  them,  the  dermoid  contents  alwaj 
contain   a  laiye   quantity    of    yellowish- white  fat^ 
dfibris  (cholesterine,  etc),  with  epithelial  cells,     Moa 
rarely  hair,8ebaceous  matt«r,and  teeth  have  been  fouii 
in  them.      They   must  be   extirpated   with    apecia 
attention  to  suiTounding  strnctui-es. 

2.  Cj'tstic   tamonrti  ai-ising  fivm   tbe  i 
and  food  passages. 

(tt)  Cysts  containing  air  may  arise  in  the  neck  froq| 
either  the  apices  of  the  lungs  prqjectitig  up  v 
the  sterno-mastoid,  or  from  the  side  (usually)  of  t 
trachea  (traehetKele).  In  the  first  case  the  cyst  J 
an  example  of  hernia  of  the  lung  (Art  i,,  voL  ii^ 
In  the  second  case,  as  the  result  of  mnldeTelcq 
ment,  the  parts  are  not  united  in  the  middle  lin 
BO  that  a  tracheal  fistula  is  left ;  or  one  or  mor 
are  wanting  so  as  to  render  a  hernia  of  the  i 
membrane  of  the  trachea  possible  when  powerful  e 
ratory  effects  are  made,  especially  if  the  glottis  I 
closed. 

(6)  The  bursa  between  the  hyoid  bone  and  ( 
thyroid  cartilage  may  enlarge  and  become  distendt 
with  fluid.      It  should,  if  acutely  inflamed,  be  tre* ' 
with  leeches  and  hot  fomentations.     It  may  requiql 
aspiration,  but   I   have  seen  tlie  fluid  absorbed    ' 
about  a  month  in  the  case  of  a    young    man  *« 
refused   all    treatment.     Aspiration    is    always 
serrice. 
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(c)  Cystic  tumours  may  originate  in  the  raucous 
glands  of  botli  trachea  and  oesoplmgus  ;  the  Beci'etioa 
being  pent  up  so  as  to  form  retention  cysts. 

3.  Grsts  aJ^sing'  fi-om  the  blood-vesselH* 

(a)  The  commonest  blood  cystic  tumour  in  the 
neck  is  an  aneuriam  (Art.  xxvii.,  vol.  i.). 

(i)  The  next  commonest,  perhaps,  is  a  simple  cyst 
containing  blood ;  the  cyst  being  developeii  in  con- 
nection with  a  vein  or  in  an  enlarged  venous  plexus. 
Another  variety  of  cyst  containing  blood,  more  or  less 
altered,  however,  is  the  so-called  htemorrhagio  cyst, 
which  condition  results  from  rupture  of  some  small 
Tein  or  veins  leading  to  the  formation  of  a  cystic 
cavity.  Aspiration  of  this  kind  of  cyst  sometimes 
draws  off  blood  so  altered  aa  to  present  a  chocolate- 
like  ayipearanca 

(c)  The  third  kind  of  blood  cystic  tumour  is 
venous  angioma,  which  develops  in  the  neighbourhood 
of  the  vessels,  usuaJly  in  the  posterior  triangle. 
Beyond  being  extremely  rare,  it  does  not  differ  from 
ordinary  venous  angioma. 

The  treatment  of  blood  cysts,  omitting  aneurism, 
depends  on  the  nature  of  the  cyst.  If  the  latter  is  in 
connection  with  a  large  vein  and  is  of  moderate 
size,  it  is  to  be  exposed,  and  the  pedicle  or  the 
feeding  vessel  ligatured.  If  this  is  impossible 
it  must  be  treated  like  an  aneurism,  viz.  by 
electrolysis,  etc.  A  liEemorrhogic  cyst  requires  dis- 
secting out  where  possible  ;  if  not,  it  must  be  scraped 
and  drained.  Venous  angioma  in  the  neck  is  always 
best  treated  by  frequent  puncture  with  the  autual 
cautery  at  a  dull  red  heat. 

-4.  Cysts  Rrisfng  flrom  lymph  vessels.— 
Lymph    cysts    containing    a    thin   serous    iluid  are 

Srobably  more  common  than  is  generally  believed, 
'rom  tiieir  watery  contents  and  the  deformity  pro- 
duced 6hey  have  been  named  "hygroma  ooUi-"     1K«^ 
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are   divisible  into   two    daaaaa,    congenital   and    i 
quired. 

Congenital  hygroma  is  a  very  grave  affection,  t 
exact  origin  of  which  is  not  very  clear.  A  chi^ 
is  born  with  a  sero-cyHtic  tumour  usually  over  ( 
carotid,  the  growth  steadily  increasing  and  eans' 
death  by  pressure  on  the  (esophagus,  trachea,  i 
blood-vessels.  If  punctured,  it  is  found  that  1 
cyst  is  composed  of  loculi  communicating  with  <i 
another,  and  the  walls  of  each  firmly  adherent  to  1 
large  vessels  and  nerves.  The  treatment  Bhotd 
consist  in  incision  and  antiseptic  drainage. 

In  the  adult  a  lymphatic  cyst  (acquired  hy^ 
in  the  neck  is  usually  a  single  cavity  formed  bj-4 
fairly  thick-walled  sac,  which  is  lined  by  lymphat' 
endothelium,  so  that  there  is  little  doubt  of  the  natul 
of  the  tumour.     It  should  be  excised. 

d.  Siniple  aebaceons  (atheromatons)  cysl 
of  the  neck  are  not  uncommon,  and  require  i 
further  notice  here. 

6.  Hydatid  cysts  of  the  neck.— Very  rareljl 
Ce,  in  0'5  per  cent,  of  all  cases  of  hydatid  disease 
the  echinococcua  been   found  in  cysts  of  the  i 
Treatment  should  be  by  incision  and  drainage. 

Little  has  been  said   of  the  differential  di^ 
between  tlie  various  cysts  described  above,  becaiq 
the  diagnosis  between  the  different  kinds  is  render 
snfficiently  obvious  by  the  description  of  each  ;  but^ 
is  important  to  point  out  that  they  may  be  coiifoundt 

with  soft  solid  tumours,  R.g.  lipoma,  and  with  abscessi 

(especially  if  chronic).  In  most  cases  aspiration  with 
an  exploratory  syringe  is  harmless  if  performed  anti- 
septically,  and  with  due  caution,  while  it  frequently 
definitely  decides  the  diagnosis. 


r 


B.     Solid  Tumours  in  the  Neck. 

The  foUowiug  description  ai  the  solid  tumours  ia 
arranged  according  to  the  tissues  they  begin  in. 

1.  TomoiirB  growlug  from  the  skin  and 
connective  tissues.— The  skin  itself  is  occasionally 
the  Beat  of  nievi,  warts,  and  epithelioma,  the  latter 
occurring  especially  in  old  cicatricea.  These  require 
no  special  notice.  The  subcutaneous  tissue  ia  very 
frequently  the  seat  of  one  of  the  simple  growths,  e.g, 
fibroma  and  lipoma,  which  are  most  common  in  the 
posterior  triangle.  More  rarely  enchondroma  and 
osteoma  have  been  found  springing  from  the  remnants 

the  visceral  arches  or  BO-c«lled  cervical  ribs. 
Primary  sarconia  has  been  described  growing  in  the 
connective  tissue,  especially  in  the  anterior  triangle. 
Special  difficulties  in  diagnosis  can  only  arise  when 
'these  tumours  are  soft  and  growing  deeply  in  fat 
Bubjects. 

"  Tnmonrs  of  the  muscles.— Theae  are 
■very  rare.  There  is,  however,  a  definite  tumour 
peculiar  to  the  cervical  muscles,  especially  to  the 
Btemo-mastoid,  and  occurring  in  new-born  children- 
which  must  be  noticed  here.  In  breech  presenta, 
tions,  and  in.  children  the  subjects  of  congenital 
syphilis,  there  is  often  noticed  after  birth  a  steadily 
increasing  swelling  about  the  middle  of  the  stemo-maa- 
toid  muscle,  which  at  the  end  of  a  month  may  inter- 
fere with  swallowing,  etc  It  is  clearly  a  syphilitic 
formation  at  a  point  damaged  by  rupture  at  birth, 
and  is  best  treated  with  mei-oiiry  and  external  anti- 
inflammatory remedies. 

3.  Tumours  or  the  lymph  glands.— These 
glands  give  rise  to  by  far  the  lai^est  number  of 
tumours  in  the  neck,  so  that  it  ia  worth  while  to 
digress  for  a  moment  to  recall  to  mind  their  normal 
position.     Besides   the   glandule    ooncat«nat«  Ijin^ 
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along  the  posterior  border  of  the  sterno-mftstoli 
muscle,  the  following  are  constant  sites  for  lymphatic 
glands,  viz.  over  the  carotid  just  at  its  bifurcation ; 
a.  few  smaller  ones  being  arranged  along  the 
carotid  sheath  upwards  and  downwards  from  this  point ; 
over  the  submaxillary  gland  just  below  the  body  of 
the  jaw;  between  the  genio-hyoid  muscles;  over  the 
parotid  gland  in  front  of  the  tragus  of  the  pinna, 
aud,  occasionally,  beneath  the  parotid.  Lymph  glands 
may  give  rise  to  tumours  under  the  following  con- 
ditions : 

Sijnple  hypertrophy  sometimes  wrongly  described- 
A3  lymphadenoma.  The  glands  simply  increase  ijft 
size  and  density,  the  skin  is  freely  movable  otOI' 
them  and  not  reddened ;  the  swelling  is  painleMft 
as  a  rutr^  and  non-adherent  to  surrounding  litra 
tnres.  In  true  lymphadenoma  the  cervical  gUnc 
partake  of  the  general  numerical  enlargement,  BOm 
times  forming  enormous  collar-like  masses  on  tl 
sides  of  the  neck.  In  these  cases  the  glands  are  ofteiti 
so  adherent  to  one  another  as  to  form,  practically,  V 
confluent  mEiss.  Simple  enlargement  occurs  in  jfsaaf^ 
individuals  placed  under  bad  hygienic  conditions,  a~ 
over-worked,  etc.  The  treatment  consisfa  in  looi 
counter-irritation  by  iodine,  interstitial  injection  of  th . 
same,  and  general  constitutional  treatment.  And  ^ 
all  these  means  fail,  excision  of  the  mass  should  b*» 
performed.     {See  Art  xxviii.,  vol.  »,) 

Strumous  disease.- — Chronic  inflammatory  change^' 
in  which  caseation  occurs  early,  is  found  in 
oal  glands  both  in  children  and  adults.    The  conditicn: 
is  described  in  Art.  xix.,  vol,  i.,  to  which  i-eference  iti'i 
directed. 

Chronic  inflaTrmtatory  and  ayphnliiie  ^nlargemarUik 
— These  require   only   to   be  mentioned 
of  tumour  in  this  region,  reference  for  further  deta^.^ 
being  made  to  Art.  xxti. ,  voU  I 


Parotiditis. 

Primary  new  gromllvs.  —  Tiie  commoQeat  i 
growth  commencing  in  the  lymph  glands  i 
It  may  be  Bpindle-oelled  or  round-celled,  usually 
the  latter,  which  is  cousequentiy  termed  lymph*- 
Barcoma.  This  is  excessively  malignant,  grows  with 
great  rapidity,  and  involves  surrounding  stcucturpa. 
Scattered    glands   may   be    attacked    Biuiultaneoasly. 


Early   i 
treatment. 
Secondary 


the   only,   but   not   a  promising, 


\  growths.  —  Cancer  and  i-ound- 
,  usu^ly  involve  the  lymph  glands 
secondarily.  Cancer,  especially  epithelioma,  invades 
the  glands  nearest  the  oi-iginal  tumour.  The  enlarge- 
ment of  the  gland  is  usually  iri-egular,  painful, 
and  hard.  -  It  soon  becomes  very  adherent  on  the 
outside  to  surrounding  structures,  while  it  degenerates 
in  tho  centre  so  as  to  form  a  cavity  filled  with  pul- 
taceous  debris,      Early  excision  ia  the  only  treatment. 

IV.  Affections  of  tue  Salivary  Glanob. 
A.  Simple  inflammntiOD  of  the  parotid.^ 

The  parotid  gland  inflames  rarely  from  direct  primary 
causes,  but  very  frequently  as  a  symptom  of  some 
acute  specific  disease.  It  is  so  common  a  feature 
of  mumps  as  to  almost  render  the  terms  parotitis 
and  mumps  synonymous.  It  also  occurs  frequently 
in  pymmia,  and  more  rarely  in  scarlet  fever,  typhus, 
and  small-pox.  Acute  adenitis  of  the  submaxUlary 
gland  is  as  rare  as  that  of  the  parotid  is  oommon. 
Faratitia  usually  presents  itself  as  cougestioo.  and 
(edema  of  the  glrtnd,  the  acute  swelling  being  painful, 
and  causing  movement  of  the  jaw  to  be  very  limited. 
The  incubation  period  of  mumps  is  about  three  weeks, 
and  after  the  swelling  lias  developed,  and  is  disap- 
1  pearing  in  one  gland,  the  opposite  one  becomes  affected. 
Suppurative  parotitis  only  occurs  in  very  debili- 
tated subjects,  and  in  pyiemia.     In  the  latter  aSection 


483 


Manual  of  Suhgerv. 


it  ia  heralded  by  a  severe  rigor,  and  is  visually* 
found  to  form  a  looalised  ewelling,  nlthouga  the 
plilegniouous  inliltrutiou  around  spreads  through  the 
whole  gland.  Early  antiseptic  incision  is  the  only 
treatment,  coupled  with  the  general  treatment  of 
pyasmia. 

Gangrenous  parotitis  is  a  very  rare  affection,  in 
which  the  inflammation  terminates  in  sloughing  of  the 
superjacent  skin,  with  subsequent  destruction  of  tlie 
proper  gland  tissue.  Treatment  consists  in  free  incision 
and  the  application  of  strong  disinfectant  solutions. 

B.  Cyatie  tumanrs  of  tbe  parotid— Occa- 
sionally  the  main  duct  of  the  gland  beconms 
plugged  by  a  calouhts,  so  that  the  part  behind  the 
obstruction  and  the  gland  itself  are  distended  to  form  a 
retention  cyst.  This  condition  ia,  however,  rare  in 
the  parotid.  In  the  sublingual  region,  salivary 
retention  cysts  are  more  common.  Very  rarely  tnie 
cyats  (probably  arising  from  the  blockiag  of  a  secondary 
duct)  have  been  met  with. 

0.  Solid  tamonrs;  adenoma. — Simple  tu- 
mours in  the  salivary  gland,  cooipoaed  of  one  tissue 
oiily,  are  very  exceptional;  in  almost  every  case  the 
growth  is  compound.  Growths  are  common  in 
the  parotid,  but  rare  in  the  submaxillary  and 
sublingual  glands.  The  ordinary  non-malignant 
"  parotid  tumour "  of  the  older  writers  is  now 
known  to  be  a  fibro- adenoma.  The  adenomatous 
tissue  is  simply  a  copy  of  the  original  gland  tisisue, 
the  lumen  of  the  acini,  however,  being  filled  up 
with  cells.  Owing  to  changes  in  the  fibrous 
fltroma  of  the  tumour,  it  is  frequently  more  correctly 
termed  myxo-adenoma,  atid  fi-oin  the  not  infrequent 
development  of  cartilage  therein,  ia  termed  a  myxo- 
chondro-fibro  adenoma. 

These  simple  parotid  tumours  grow  very  slowly, 
distending  and  usually  rupturing  the  original  capsule 
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^f  Ihe  glaiid,  but  forminft  a  new  capsule  out  of  the 
BiirrounJuig  connective  tiasua  WMle  growing  in  the 
gland  they  can  often  be  alielled  out  of  tliia  fulae  capsule 
without  wounding  the  healthy  gland  tisaue.  The  akin, 
too,  is  usually  freely  movable  over  the  maga,  Occa- 
sionally the  Booia  parotidis  is  affected  alone. 

The  moat  impoitant  points  to  be  home  in  mind  in 
connection     with      parotid 
tumours  are  (o)  the  facial 
nerve,  and  (6)  the  vascular 
supply. 

(a)  The  facial  nerve 
running  tihrougli  the  lower 
end  of  the  parotid  is  liable 
to  the  paralysing  effects  of 
pressure  from  a  new  growth 
of  the  kind  indicated.  But 
it  ia  more  liable  to  be  in- 
jured in  removing  the 
tumour,  and  the  possibility 
of  this  accident  (sometimes 
a  TKcessiili/)  shonld  he  ex- 
plained beforehand  to  the  Fig.  a7.— Adanonin,o(ttio 
patient.      (6)    As    regards  rmotid  Qtod. 

the  blood  supply,  it  is  also 

to  bo  remembered  that  the  external  carotid  artery 
passes  through  the  deep  portion  of  the  gland,  but 
no  notioa  need  be  taken  of  heomoiThage  when 
it  is  a  question  of  thoroughly  removing  a  growth,  all 
veasela  being  aecared  with  forceps  as  they  bleed. 
The  internal  maxillary  artery,  will  be  found  to  bleed 
from  both  ends  so  as  to  require  a  double  ligature. 

D.  Ad e no-sarcoma  is  a  growth  which  affects 
the  submaxillary  gland  neai-ly  as  often  as  the  parotid  ; 
it  forms  a  steadily  growing  tumour  (the  rate  of  growtli 
increasing  witli  each  recurrence)  which  becomes  ad- 
herent to  neighbouring  structures,  and  invades  muscles 
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and  fescice.     By  pressure  on  the  branches  of 
nerve  it  gives  rise  to  excruciating  pain,  and  penetratea 
deeply  between  the  jaw  and  the  base  of  the  akulL     It 
sometimes  afiects  the  glands   secondarily,     free  ex- 
cision must  be  perfornted.  V 
E.  Carcinoiua   of  the    salivary  iilandg  j^| 
very  rai-e ;  scirrhus  has  been  described  as  most  commoQj| 
An  attempt  to  remove  the  whole  mass  may  be  made  ^H 
the  disease  be  not  too  far  advajiced.                                    ^| 

"V,   Diseases  of  tug  Thyroid  Body.  S 

Tip  till  quite  recently  an  account  oE  the  diaeases  <nH 
the  thyroid  body  has  been  confined  to  description  dfl 
goitre  and  its  treatment.  There  seems  good  reason  noilfl 
to  believe  that  the  thyroid  gland  may  undergo  activ^| 
atrophic  changes,  accompanied  by  overgrowth  of  it^l 
stroma,  so  as  to  produce  the  fatal  disease  called  myxS 
tedema;  and,  moreover,  that  the  condition  known  alfl 
ci'etioism  results  from  non-development  of  the  glan^H 
and  consequently  loss  of  its  function.  A  simila^l 
parallel  is  to  be  found  in  the  case  of  Addison's  diseas^H 
which  there  is  very  little  reason  to  doubt  is  simpljH 
due  to  a  loss  of  the  function  of  the  suprarenal  bodieofl 
Both  in  cretinism  and  in  myxiEdema  the  thyroi^H 
gland  is  either  atrophied,  or  the  seat  of  fibro-atrophi|H 
disease.  The  probablefunctiouof  the  thyroid  glaad,at|H 
established  by  experiments  and  clinical  observatio^H 
concerns,  in  the  first  place,  the  control  of  the  mucinn^l 
substances  in  the  tissues  of  the  body,  and  albuminoi<^| 
metabolism  to  some  extent ;  and,  in  the  second  plaoiM 
hffimapoiesis,  i.e.  manufacture  of  blood  corpuscles.  ^H 
1.  Atropby  of  the  thyroid  gland  is  followa^l 
by  the  disease  called  myxtedenia,  in  which  the  patienlfl 
becomes  lethargic,  the  subcutaneous  tissue  swell  frouSH 
an  accumulation  of  mucus,  and  produce  an  appearana^| 
like  (Bdema,  save  tlmt  the  swelling  is  resi stent  (the  ey^fl 
Uds  and  lipa  especially  being  extremely  puffy).    Tha 
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blood  becomes  very  aniemic,  tbere  being  a  loss  of  red 
corpuscles  and  an  increase  of  leucocytes.  The  super- 
ficial  vessels  of  the  skin  are  dilated  on  the  cheeks,  etc.; 
and  the  hair,  after  getting  veiy  thin  and  fine,  falla  out 
rapidly.  The  speech  becomes  thick  and  alow,  and 
the  mental  obfuscation  increases  until  the  patient  gra- 
dually becomeB  almost  imbecila  The  temperature  is 
almost  always  sub- 
normal, and  the 
urine  free  from  al- 
bumin, except  just 
towards  the  end. 
The  general  appear- 
ances are  well  seen 
in  Fig.  98.  Tliis 
condition  has  been 
described  at  some 
length,  for  since  I 
have  produced  ex- 
actly the  same  dis- 
ease in  mor.keys  by 
simply      removing 

tiie  thyroid  gland,  k? .  bb.— Mjnwieuia. 

"    ■     now  possible 

:plain  the  results  obtained  by  Kocher  and  others 
extirpating  goitres.  At  the  same  time  there  is 
proof  that  myxcedema  is  the  result  of  atrophy  of  the 
thyroid  body.  Some  hold  to  the  hypotiiesis  that 
myxcedema  is  in  some  way  or  other  an  affection  of  the 
sympathetic  nerve,  but  on  careful  examination  no 
primary  changes  have  ever  been  found  in  the  sym- 
pathetic. 

3.  Tomonrs   of  the    thjToiil ;      goitre    *>v 
bronctioceic— Goitres  are  usually  divided  into  two 
iple  and  exophthalmic.     They  will  here  be 
ped  under  the  heiidtnga  of  congestive  and  neo- 
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A.  CoitgesUve  goitres.— (a)  The  thyroid  bwJy 

normally  swells  by  congestion  in  the  female  under  the 
iniluence  of  eexuol  excitement  and  pregnancy,  also 
sometimes  duiang  menstruation,  (b)  It  may  remain 
swollen  and  pulsating  strongly,  so  as  receive  the  n. 
of  vascular  or  pulaatiug  bronchocele.  Finally 
may  have  to  deal  with  the  very  serious  conditii 
known  as  exophthalmic  goitre. 

(c)  Exophthalmic  goitre.  —  This   is  a  variety 
goitre  which  has  obtained  special  distinction  owing 
to  the  number  and  prominence  of  the  symptomB.     In 
a  patient  suffering  from   this  condition  the  thj 
gland  is  swollen,  of  ten  tender,  and  pulsating,  whi 
the    eyes    bulge   out    of    the    orbits,    probably   frol 
vascular  dUatation  in  the  loose  tissue  of  those  caviti< 
The  protnisioa  of  the  eyes   {exophthalmos)  may 
so  great  as  to  cause  cunjiinctivitis  and  ulceration 
the  cornea  from    exposure.      The  patient 
same   time   very   anemic    and   weak.       The  pulse 
full  and  soft,  and  an  anaamic  murmur  is  oft^  to   be 
heard    at    the  base  of   tlie   heart.      There   is   iianally 
amenon-hiea,  loss  of  appetite,  and   prostration,   -  The 
condition  may  end  fatally ;  or  after  lasting,  as  described, 
for  a  few   months,  gradually  vanish.       Treatment  is 
unsatisfactory    since   the    causation   of    the    primary 
congestion  in  the  thyroid  gland  is  unknown.      Iron, 
electricity,  etc,  should  he  tried. 

B.  Neoplastic  goitres. — (a)  The  thyroid  body 
may  undergo  simple  hypertrophy.  This  sometimes 
follows  simple  congestive  goitre.  The  enlargement 
of  the  gland  is  both  in  the  stroma  and  proper  gland 
tissue,  so  tliat  it  is  fibro- adenomatous.  Sometimes 
tills  hypertrophy,  which  usually  affects  one  lobe  only, 
causes  very  severe  symptoms,  e.g.  breathlessness  on 
exertion,  faintness  and  giddiness,  trembling  and 
weakness  in  the  limbs;  but  aa  a  rule,  if  actively 
treated,  it  gradually  disappears.     The  mass  should  bo 
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painted  with  iodine,  or  an  ointitent  of  oleate  of  mer- 
cury (2  per  cent)  and  morphia  (5  per  cent.)  be 
nibbed  into  the  skin  covering  it  At  the  same 
time  quinine  and  iron  should  be  administered  in  full 

{h)  Fibrou»  goitre  is  the  name  frequently  given 
to  the  masa  when  the  stroma  grows  at  the  expense  of 
the  proper  gland  tissue.  It  is  a  convenient  term  if  it 
is  understood  that  the 
tumour  is  really  a  large 
fibro-adenoma,  and  that 
it  may  be  veiy  soft  and 
vascular  (then  of  rapid 
growth),  or  it  may  be 
chronic  and  of  dense 
structura  AawithBim- 
plo  hypertrophy,  this 
disease  usually  affects 
one  lobe  (more  com- 
monly the  right),  and 
according  to  the  ra- 
pidity of  growth  pro- 
duces more  symptoms 
(Fig.  99).    It  gradually 

forces  the  trachea  to  the  opposite  side,  flattening  it  so 
as  to  diminish  its  calibre  ;  growing  backwards  it  pushes 
the  carotid  artery  aad  jugular  vein  with  the  vagua 
nerve  even  into  the  posterior  triangle.  It  stretches 
the  above-mentioned  structures,  which  UBually  become 
adherent  to  the  capsule  of  the  tumour.  The  tumour 
iteelf  is  situated  beneath  the  deep  fascia,  and  is 
surrounded  by  lie  loose  tissue  of  the  neck.  Owing 
to  its  relations  to  the  trachea  (tlie  isthmus  being 
fixed  to  that  tube  by  a  firm  layer  of  fascia),  the 
tumour  rifles  and  falls  with  every  effort  at  swallowing 
which  the  patient  makes,  a  diagnostic  sign  of  the 
greatest  value.      The   vessels  are  often  enormoualii  | 
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enlarged,  the  thyroid  arteries    being  soiuetimeB  one^ 
third  of  an  inch  in  diameter. 

(c)  Cystic  goitre.  —  Before  describing  the  treat- 
ment of  fibrous  goitre,  it  will  be  best  to  mention  the 
cystic    condition.       Cystic    goitre    ia    simply    fibro-'  , 
adenomatouB  goitre,    in    which    large    cysts    appeaca 
derived  from  the  acini  of  the  gland.     The  contents  oT 
these  cysts  are  usually  fluid,  serous,  bloody, 
loidaL     They  sonieiimes  attain  a  lai-ge  size,  making  u 
most  of  the  mass  of  the  turaour.     The  walls  of  t' 
cysts  are  frequently  extremely  vaficuiar,  and  in 
standing  cases  calcified. 

TreBtment  of  goitre. — If  slow  growing, 
unction  of  mercury  or  iodine  may  be  tried  fii 
If  these  fail  and  the  mass  ia  cystic,  then  ii^ectton  o 
iodine  or  of  iodide  of  potassium  or  perchloride  of  irg 
into  the  substance  of  the  growth  or  into  a  cyit 
may  be  employed.  Great  care  must  be  taken  t 
avoid  puncturing  a  vein,  as  tlie  direct  injection  of  mo«t'^ 
of  the  above  fluids  into  the  blood  stream  is  a  fatal 
accident.  After  the  caniila  is  inserted,  a.  delay  should 
be  made  before  injecting,  to  see  if  a  stream  of  blood 
flows  out  indicating  wound  of  a  ves^L  If  the 
tumour  is  very  soft  and  rapidly  growing,  injeotioa 
sometimes  produces  violent  inSammatory  mischief, 
leading  to  cellulitis  of  the  neck  and  abscess.  Kemovi^ 
of  the  whole  goitre  is  a  successful  operation  when  pcp- 
formed  antisepticolly,  but  should  be  confined  to  one 
lobe  only.  Kocher  showed  that  complete  removal  of 
both  lobeawas  followed  by  niyxiEdema.  This  lie  thought 
was  a  result  of  chronic  asphyxia  or  injury  of  the  aymptk-. 
thetic  ;  hut  vaj  experiments  above  referred  to  show  tl 
it  is  due  to  loss  of  the  function  of  the  gland.  Moreov 
the  removal  of  one  lobe  causes  atropliy  of  a  tumour  U|m 
the  other,  and  excision  of  the  isthmus  relieves  preasw  " 
symptoms,  and  also  causes  atrophy  of  the  growth,  I 
that  these  opei'ations  are  alone  justifiable. 


Scalds  of  Larynx. 


VI.  Affections  of  the  Laeysx  and  Trachea, 
Fractures  and  scalds  of  the  larjvx  aud 
trachea. — Contusions  and  wouiiJa  of  the  larynx  and 
trachea  have  already  been  referred  to.  There  remain, 
then  fra<;ture3  and  scalds  of  those  jmi'ts  for  consideration. 
Ab  lEdema  glottidie  plays  a  most  important  part  in  de- 
mding  the  nature  and  treatment  of  these  cases,  a  few 
■words  may  be  added  to  what  has  already  been  said  at 
page475.  In  thefiretplaceitmuat  be  noted  that  tedema, 
of  the  glottis  may  come  oa  "  idiopathically,"  i.e.  in 
aoniecasesof  Bright'sdiseasa  Occurring  in  middle-aged 
men,  it  ia  not  very  uncommon  to  find  that  the  patient  is 
seized  with  rapidly  increasing  difficulty  of  breathing, 
requiring  to  be  sat  up  in  bed,  using  all  the  exti-a 
mnsclea  of  respiration,  and  becoming  cyanotic.  In 
these  cases  the  mucous  meiabrano  of  the  pharynx  and 
larynx  (especially  the  loose  arjteno-epiglottic  folds) 
becomes  enormously  swollen  from  rapid  transudation 
of  tluid  into  the  submucous  tissue,  and  it  is  this 
swelling  which  blocks  up  the  entrance  to  the  glottis, 
and  so  causes  dyspnoea.  If  met  with  early,  this  so- 
called  idiopathic  oedema  (exactly  the  same  thing  is 
seen  in  wasp  or  bee  stings  of  the  back  of  the  throat) 
can  sometimes  be  got  rid  of  by  causing  the  patient  to 
inhale  steam  as  hot  as  it  can  be  borne,  but  it  often 
requires  operative  interferenca  Scarification  of  the 
aryepiglottic  folds,  performed  by  scoring  the  mucous 
membrane  with  a  curved  probe-pointed  bistoury,  ia 
sometimes  followed  by  complete  relief  as  the  fluid  aud 
blood  flow  out  of  the  cuts.  As  a  rule,  however, 
laryngotomy  must  be  performed ;  without  an  an- 
(Bsthetic  (or  with  preliminary  freezing  of  the  skin) 
for  these  cases  which  are  specially  liable  to  fatal  syncope 
which  might  be  induced  by  chloroform. 

Scalds    of   the   pharynx   and  larynx   pro- 
duce the  same  condition  more  rapidly.     The  boiling 
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wntflr  taken  into  the  mouth  fror 
swallowed,  but  ejected  by  the  violent  epasm  of  the 
j)hai7iuc  However,  the  Bcalded  membrane  inBtantlj 
becomeB  violently  congested,  and  cedema  sets  in. 
Tracheotomy  must  be  performed  if  the  symptoms  of 
asphyxia  rapidly  increa^  and  if  hot  inhalationa  have 
proved  useless.  Syncope  is  also  common  in  these 
cases  owing  to  the  acuteness  of  the  aaphyxial  con- 
dition. Oft^n,  if  the  child  esoape  the  primary  evils 
just  described,  the  pharynx  and  larynx  become  the 
seat  of  a  fibrinous  exudative  inflammation  which  has 
been  called  croupous  since  the  mucous  membrane  is 
covered  with  a  white  iibrinous  false  membrane.  Pro*  J 
cisely  the  same  condition  may  ai'tce  from  a  peracwV 
swallowing  strong  acids. 

Fractures  of  the   tarrnx   are  very  fatal  t 
cidenta.     Tlie   thyroid  caitilage  is    usually  separate 
into  its  two  halves,    and  the  hyoid   bone   is  not  i 
frequently  broken  at  the  same  time,  under  which  ( ' 
cumstance  movement  of  the  tongue  becomes  very  paic^  ' 
fal,  and  the  voice  is  so  altered  as  to  be  unintelligible. 
Fracture  of  the  lar3rnx  may   be  immediately  fatal 
from  dislocation  of  the  vocal  cords,  and  ooiiseqiieat 
asphyxia  from  spasm  of  the  glottis.     Or,  again,  if  tha   ] 
mucous  membrane  is  torn  the  person  may  be  o'    ' 
with  bloodj  evidence  of  wound  of  the  membrane  b 
afforded  by  his  coughing  up  bloody  m 
cedema  glottidis  may  set  in  at  any  time,  soon  s 
the  accident.     Tracheotomy  should  therefore  be  j 
formed  as  a  prophykctic  measure  in  all  cases  i 
fracture  of  the  larynx.      Treatment  should  be   I 
to   relieving  symptoms,   and    attempting   to  fix  t 
fragments  together  by  strapping  the  neck  lightly  j  | 
if  the  displacement  is  severe,  they  sliould  be  cut  dofl 
upon  and  united  with  catgut. 

Foreign  bodies  In  Ibe  air  pnssage*.- 
substances    which  may  find    their   way  into  the  ■ 
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are  very  various  and  numeruus,  but  the 
Hjniptonia  produced  are  eo  veiy  much  alike  that  a 
diagaosia,  in  most  cased,  is  comparatively  easy.  Firat, 
as  regards  their  entry  into  the  air  passage,  it  will  not 
be  forgotten  that,  in  oi'der  to  reach  the  trachea,  a 
foreign  body  must  pasa  through  the  rima  glottidia, 
the  least  touch  of  either  side  of  which  naturally  dx- 
oites  a  severe  spasm  of  the  glottis,  and,  consequently, 
I  such  a  body  can  get  iato  the  trachea  only  when  the 
I  glottis  is  widely  open.  This  happens  when  a  person 
folding  a  body  loosely  in  the  mouth  gives  a  sudden 
violent  inspiration.  The  foreign  body  is  tlion  sucked 
J  into  the  air  passs^e.  A  foreign  body  may  be  im- 
I  |»cted  in  the  larynx  above  or  between  the  vocal 
cords,  very  commonly  above,  being  caught  in  the 
month  of  the  laiyngeal  pouches  or  sacs  on  either 
side.  Next,  it  may  be  loose  in  the  trachea,  and, 
finally,  may  drop  down  into  a  bronchus,  usually  the 
jiglit  one,  because  that  is  in  a  more  direct  line  with 
the  axis  of  the  trachea  than  is  the  left  The  symp- 
toms of  a  foreign  body  in  these  different  regions  of 
the  air  passage  vary,  as  does  also  the  treatment. 

Impactioii  in  tite  lari/nsc—Tlio  presence  of  a 
foreign  body  in  the  larynx  usually  causes  violent 
spasni  of  the  Bphinct«r-like  muscles  of  thti  larynx,  so 
that  the  patient  just  after  the  accident  is  in  imme- 
diate danger  of  death  from  asphyxia ;  in  fact,  the 
majority  of  patienta  die  at  once  if  the  mass  impacted  ia 
cylindrical  and  too  large  to  go  through  the  rima  glotti- 
dia.  Such  instances  ai'e  seen  in  cases  where  a  person 
has  "  bolted  "  large  pieces  of  meat  and  one  has  slipped 
beneath  the  epiglottis.  If,  however,  the  foreign  body 
is  thin  and  Sat,  albeit  very  angular  a,nd  sharp,  the 
patient  will  probably  recover  from  the  first  severe 
spasm  of  the  glottis,  and,  as  air  can  pass  freely  past 
the  body,  he  will  survive  the  accident,  having,  how- 
ever, severe  attacks  of  ^Hum  at  intervaU,  ■s^iJs^ 
a  0—21 
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eithauating  cough,  and  expectorating  blood-stained 
mucus.  Tliia  accident  is  to  be  feared,  as  specially 
tending  to  aa|)hyiial  syncope  from  failure  of  the  heart, 
a  very  fatal  fonn  of  fainting.  Examination  of  the 
larynx  with  the  laryngoscope  must  be  mode  at  once, 
anU,  if  the  body  is  seen  at  the  top  of  the  larynx  fixed 
in  the  aryepiglottic  fold,  it  should  be  seized  with 
liiryngea!  forceps  and  withdrawn  (Fig.  100).  If  deeply 
impacted,  laryngotomy  must  lio 
pel-formed,  and  thyrobomy  car- 
ried ujiwards  for  half  an  inch 
or  so,  aud  the  foreign  body  ex- 
tracted with  as  little  laceration 
of  the  niucoiiB  membrane  aa 
possible.  After  thorough  cleans- 
ing of  the  parts  a  laryngotomy 
tube  shotdd  be  kept  in  for 
twenty-four  to  forty -eight  houra, 
until  danger  of  mdema  glottidis 
has  passed  away. 

Under  certain  circumstances, 
e.g.  narrowness  of  the  foreign 
body,  etc.,  pei-Bons  may  tolerate 
the  pressure  of  a  foreign  body  in  the  larynx  for  raontlis. 
Foreiffn  body  loose  in  l/ie  trachea.  —  This  con- 
dition »f  things  is  perhaps  the  most  trying  to  a 
patient,  fof  two  ivuaona.  Firstly,  the  body,  being 
loose,  u  coughed  up  against  the  lower  surface  of  the 
rima  glottidis ;  this  excites  powerful  spasm  of  tlie 
glottis,  *ith  acoompanyiiig  asphyxial  symptoms  of 
greater  or  lete  severity.  Secondly,  the  presence  of 
the  loose  body  excites  free  secretion  from  the  air 
tubes  of  ft  quantity  of  fVothy  mucWs,  which  also 
suffocates  the  pittient  In  'one  itifftance  I  saw  a 
plug  of  tenacious  mucus  itself  produce  urgent  sjiap- 
toins  by  being  driven  against  the  glottis  until  it  w:is 
ramovai    Ly  tiaclitoloius .      K.  ■pitiftat  suffering   as 
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vidiove  sits  propped  up,  the  air  entering  the  chesli 
I  'badly,  owing  to  the  filling  up  of  the  tubes,  so  that  the 
I  &ce  is  livid  and  the  respirations  very  laboured.  On 
I  Knscultation  little  air  will  be  found  to  get  to  the  bases 

■  of  the  lungs,  and  the  air  tubes  will  be  full  of  loud 

■  saucoiis  rattling  rdles.  Simple  acute  bronchitis  being 
■'excluded  by  the  history,  traclieotoiDy  must  be  done  at 
I  <mce ;  and,  instead  of  a  tube  being  inserted,  it  ia 
I  best  to  pnss  a  carbolised  silk  loop  through  each  side  of 
[  the  tracheal  wound,  so  that  it  can  be  drawn  open  and 
I  the  escape  of  a  foreign  body  facilitated,  thus  avoiding 
I  tile  hindribnce  necessai'ily  otTei-ed,  to  a  large  extent, 
I  by  the  pi'esence  of  a  tuba  A  dilator  (Goldiikg  Bii'd'sj 
I  IB  also  used  for  the  same  purpose.  The  mucus  should 
I  ibe  aspirated  or   sucked  out  uf  the  trachea  as  soon 

OB  the  latter  ia  opened.  Whan  the  air  passage  is 
fairly  free  the  patient  may  be  invei-ted  gradually 
and  encouraged  to  cough;  the  body,  if  loose,  will 
probably  then  be  expelled  through  the  larynx  or 
wound.  It  ia  imperative  obviously  to  perform  tracheo- 
tomy when  the  symptoms  of  laryngeal  spasm  are  re- 
curring, but  iiow  it  must  be  stated  that  the  operation 
ahould  always  be  performed  as  a  prophylactic  measure 
'if  the  diagnosis  is  clear;  and  a  paroxysmal  attack 
laryngeal    spasm     ia    unmistakable.       tt    should 

performed  because  the  expulsion  of  the  body 
IS  rendered  qnite  safe,  since  the  patient  can 
breathe  in  i^pite  of  the  spnsm  above.  This  treatment 
ia  strongly  supported  by  statistics,  which  have  cou- 
siilerable  v»1ub  in  a  qnastion  like  the  present. 
Foreign  bodies  have  been  expelled  naturally  even  a» 
long  as  nine  months  after  Uie  accident,  but  usually 
the  end  of  the  case  ia  much  leas  favourable. 

Impaction  in  a  hrOJuAM,  usually  the  right  one. 
— This  condition  will  be  preceded  by  such  symp- 
toms ae  have  lieen  just  described.  Speciiil  symptoms 
Are :   Fain  at  seat  of  lodgment,   no    breath.  w<Mxa!» 
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in  luDg,  whistling  rales  at  seat  of  impactio 
especially  if  the  bod;  is  tuljular,  purulent  bronchitai 
followed  by  abscess  in  the  lung  very  frequently,  ai 
more  rarely  phthiei 
An  attempt  should  1 
made  to  extract  tl 
body  by  paBsing  dowi 
the  trachea  a  wire  hi 
and  fine  forceps, 
patient  being  fully  s 
testhetised. 

Tumours  of  t 
larynx  may  very  ■^ 
be  considered  next,  b" 
the  Byciptoms  they  g 
rise  to  are  practia 
those  of  foreign  b 
They  are  populu 
giWTiped  together 
polypi.  They  consirt 
the  following  Idnda,  \ 

tioned  first : 

1.     fapillomoy 

wart,conRists  of  a  fibt 

framework  covered  ^ 

thin  mucous  membra 

IB.       Laryngeal     papilloi 

are  fi-equently  multu 

her  times  pedunculated  ( 

e  may  grow  to  a  large  e 

!  asphyxia,  for  which  trachec 

has   been   resorted    to    in    ignorance   of    the  < 

Thyrotoniy  is  the  operation  to  be  performed. 

3.  Fibroma. — A  roundish  smooth  tumour,  [ 

mposed    of  simple    fibrous  tiH.ine  groiri 
iivm  tlie  submucoea. 


Tumours  of  Larynx. 
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3,  Adenoma. — A  solid  tumour,  wluch  begins  in 
mucous  glajids  aad  grows  in  the  Bubmucosa. 

4,  Epithelioma,  rather  commoner  than  the  last, 
is  like  epithelioma  elsewjiere.      The  diaeaae  spreads 

,  until  it  destroys  the  suri-ounding  tissues,  sometimes 
•  appearing  on  lie  snrface  of  the  neck  as  a  fungating 
Bore.  The  uloer  presents  the  typical  raised  thick  and 
hard  border,  with  dirty  granulatioa  tissue  forming 
the  floor.  It  implicates  aurroti-nding  tissues,  and  in- 
fects the  neighbouring  lymph  glands, 

5,  Myxoma.  —  Myxomatous    polypi  are    found    ' 
sometimes  iu  the  larynx. 

The  above  tumours  grow  very  slowly,  as  a  rule, 
and,  if   high   up  in  the   larynx,  ciiuae  practicaUy  no 
symptoms  until  of  cousiderahle  size.     As  a  rule  they 
I    produce   alteration    in  the  voice,  coughing,  and,  in 
severe  cases,  attacks  of  paroxysmal  dyspnoaa.     They 
are  detected,  of  oourae,  by  the  laryngoscope,  and  their 
early  removal  effected.      This  may  be  done  in  two 
■ways.       Either    the    growth    may    be    seized    with 
laryngeal    forceps,    snare,    or   galvanic   cautery    (the 
[    larynx     being    partly    anjeathetised    with     cocaine), 
I    and  the  instrument  guided  by  means  of  the  laryngo- 
scope ;   or  the  thyroid    cartilage  must  he  split  and 
the  larynx  examined.     The  former  operation  is  styled 
endo-Iaryngeal,  and  requires  no  further  mention  here ; 
but  a  few  words  must  now  be  said  on  thyrotomy. 

Thyrotomy. — The  patient  being  aniesthetised,  and 
the  shoulders    raised   and  the    neck    stretched,  the 
anterior  bonier  of  the  thyroid  cartilage  and  the  orioo- 
I    tliyroid  membrane  are  exposed  by  free  incision.     All 
f   bleeding  having  been  stopped,  the  crico-thyroid  mem- 
brane is  opened  for  a  sliort  distance,  and  then  the    ' 
I    thyroid  cartilage  is  split  up  to  the  top  quarter  inch, 
which  is  left  intact  to  prevent  gliding  displacement  of 
I    the  two  halves.     The  two  halves  being  now  Befarated, 
L  Jihe  interior  of  the  larynx  is  inspected,  and  all  growths 
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removed.  An  the  mucoua  meiubrane  is  very  sensitivo  ' 
and  reflex  action  vigorous,  it  is  beEt  to  first  paint  it 
with  cocaine  Bolntion,  10  to  20  per  cent.  (Parker),  and 
then  snip  off  the  growths.  All  bleeding  can  be 
arrested  by  presaure,  and  then  the  sides  of  the  thyroid 
must  be  stitched  together  with  fine  catgut  and  the 
wound  closed,  except  opposite  the  crico- thyroid  ojiening. 
A  light  dressing  of  carbolic  gauze  should  be  applied. 

Excision  of  Ihe  larynx.— If  the  new  growtii^ J 
is  epithelioma,  the  larynx  must  be  excised,  tbfrf 
operation  being  performed  in  the  following  way : 
free  incision  is  made  through  the  superficial  str 
tures,  and  through  the  deep  fascia  from  the  hyoidlfl 
bona  to  opposite  the  third  tracheal  ring ;  the  trachal 
is  then  laid  bare  above  the  isthmus  of  tlie  thynn4l 
gland  (which  is  drawu  downwards),  freed  fi-om  thBfl 
(esophagus,  and  finally  cut  across  at  the 
ring  and  the  open  lower  end  plugged  with  t 
tube,  through  which  the  antesthetic  can  bt 
stered,  and  which  at  the  same  time  allows  no  liloo({J|| 
to  trickle  into  the  windpipe. 

Tile  larynx  ia  then  freed  on  each  side,  the  edge  Q_ 
the   knife   being  kept  turned   towards   the  part  tea 
be  removed.      In  doing  this  the  superior  laryuf^ 
arteries  will  require  ligatui-a      The   larynx  is  no#l 
eeparated  fi'om  the  hyoid  bone,  and  finally  from  < 
fiont  of  the  pharynx.     The  wound  sliould  be  i 
out  with  chloride  of  zinc  (40  gr.  to  ^)  and  dusted  wii 
iodoform.      The   dressing  should   be  a  light  one  f 
gauze  or  wool.     The  patient  to  be  fed  by  nUtriq 
enemata  as   long   as  poBsible,  and  then  by  i    '   " 
When  the  wound  is  healed,  Gussenbauer's  or  Fouli^ 
artificial  larynx  is  inserted  into  the  gap  so  that  t 
patient  can  talk  distinctly. 

LHryngifis    ivltli    especial    reference 
cronp,  diphlheria,  and  (he  operalion  oftrnid 
eoiomy.— There  are  aeictal  conditions  of  the 
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to  be  licre  noted  which  aro  usually  termed  laryngitis, 

but  the   pathological   state   of  which  is  really   spe- 

citic.     Bering    this    in    mind   we    may    enumerate 

the  varieties  of  laryngitis  as,    (a)    acute   laryngitit 

(6)    chi-onio    laryngitis  ;     (c)    croupous     laryngitis 

lid)  diphtheritic  laryngitis;  (e)  tubercular  laryngitii 

.('j  syphilitic  laryngitis. 

(n)  Aaule  laryngitU  oi  a  simple  character  pro 
■duces  symptoms  like  radema  glottidis,  for  the 
simple  reason  that  the  latter  is  present,  but  are 
not  BO  urgent,  since  the  causation  is  simpler. 
Amite  laryngitis,  atitrted  by  catarrh,  and  causing  hoarse- 
ness and  loss  of  voice,  is  Honietiines  succeeded  by 
urgent  symptoms  of  dyspnosa,  eta  It  can  usually  be 
controlled  liy  the  simple  application  of  hot  fomenta- 
tions (mustard,  etc.)  to  the  outside  of  the  neck, 
coupled  with  ste.am  and  benzoin  inhalations,  tlie 
patient  being  kept  in  a  warm  room,   and  well  fed 

Mil- 

(6)  Chronic  ioryni^tits,  evidpnced  by  hoarseness  and 
soreness,  with  hawking  up  of  mucus,  etc,  is  to  be 
treatjsd  laryngoscopically  with  astringent  lotions 
applied  by  a  proper  braak 

(c  and  d)  Croup  and  dipht/teria  are  regarded  by 
many  aa  degrees  of  the  same  disease,  viz.  a  mem- 
branous inHammation,  i.  e.  an  iuSammation  in 
:irhich  there  is  exuded  on  the  i>urfac«  of  the 
mucous  meinbrsne  a  tibrinous  exudation  which  forms 
a  white  false  membrane.  This  false  membiune  may 
be  easily  detached  in  a  mild  case  of  croup,  or  is  lirmly 
adherent  to  a  raw  bleeding  surface  in  a  bad  case  of 
diphtheria.  Oroup  very  often  attacks  a  child  sud- 
denly, with  an  incubation  period  of  only  a  few  hours 
elajising  before  the  characteristic  brassy  cough  is  heard, 
and  dyspncea  follows.  Diphtheria  a.s  a  rule  is  pre- 
ceded by  some  days  of  malaise,  and  tiie  throat 
symptoms  often  take  a  gi)od  many  houi-a  to  develog. 


MAr. 


P  SURGERV. 


Tho  inflammation  o£  the  mucous  meuibrane,  followed 
by  the  growth  of  the  membrane,  paaaea  upwards  into 
the  noae  (when  it  is  nearly  always  fatal)  and  down- 
wards into  the  larynx,  forming  aometimea  a  perfect 
cast  of  the   i  ' 


(Fig.  102).     In  the  lattw 

eical    signs    of    laryngeal 
obstruction.    There  is  one 
symptom,    however,    that 
forms  a  strong  indication 
for    the   perform Einoa 
tracheotomy,  and  that  is  . 
the  recession  of  the  soft  ] 
parts  about  the  cheat  walla  1 
when  the  patient  makes  J 
efforts      at      inspiration.  T 
When     this    is    mark   " 
tracheotomy  ia  to  be  f 
formed  at  once. 

(e  and  /)   Tubercular   I 
and    syphilitic    laryttgitia  { 
are    the   names   given 
tubercular  and    syphilitic 
congestion  and  ulceration    • 
of  the  larynx.    The  ulcera  \ 

both  cases  ragged 
sores,  the  edges  raised, 
and  the  floor  sloughy.  Ia 
tubercular  disease  there  isi  j 
:  oedema,  and  in  syphilis  gummatont 
masses  are  often  seen.  Tubercular  laryngitis 
UsuiiUy  veiy  painful  and  fatal,  and  tracheotomji) 
affords  but  slight  relief  As  syphilitic  ulceration 
heals,  the  cicatrices  often  contract  the  larynx  i 
much  as  to  necessitate  the  operalion. 

Tracheotomy    ia  one  of  the   most   important 


pig,    102.— MemlirmouH    caat  ot 
TroDhai   and   BroDcbi  (lom  ■ 

LoDd.  Hdbp.  Mubci 

nsually  chro 


Tkacheotomy. 
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"•'emergency  "  opei-ations,  and  therefore  one  always  to 
1m  done  with,  every  precaution  and  deliberation 
if  there  ia  reasonable  time.  The  shoulders  are 
to  be  raised  oii  a  firm  small  pillow,  the  neck  and 
bead  thrown  back,  the  former  resting  in  a  hollow  in 
a  sand-bag,  whidi  fixes  it  and  prevents  it  rolling  from 
side  to  side.  An 

assistant,    hold-  \  j 

ing  his  fore-arm  j  t^  ■-- — ■^  A 

on  each  side  of 
the  child's  head, 
is  ready  to  open 
the  wound  with 
blunt  hooks.  An 
incision  is  then 
to  be  made  ex- 
tending fro  ni 
the  crico-thyroid 


to  f 
variable  distance 
above  the  ster- 
num. The  ante- 
rior jugular  vein 
being  avoided 
(Fig.  103),  the 
deep    fascia     is 

opened  to  tJie  same  extent  aa  the  skin,  the  de- 
pressor muscles  of  the  hyoid  are  then  exposed 
and  the  fascial  septum  between  them  incised,  and 
the  muscles  held  apart  by  the  hooks.  The  loose 
connective  tissue  covering  the  isthmus  of  the 
thyroid  is  divided,  and  the  isthmus  drawn  down- 
wards with  a  blunt  hook,  the  trachea  being  exposed 
then  between  it  and  the  cricoid  cartilage  by  a  few 
more  touches  of  the  knife.  A  small  aharji  hook  i« 
now  stuck  into  the  front  surface  of  the  windpipe  to 
Steady   it   while   it    i^    opened    carefully    with    the 
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scalpel,  tlie  back  being  towai-da  tlie  tliyivjid  istlimu&J 
Directly  it  is  opened,  the  sides  of  the   wound  i 
trachea  miiat  be  held  apai't,  and  all  mucus  and  faJsag 


aspiratedA 
When  clear,   thttT 
A   little  carbo-fl 


usually  muolt 


membrane   cleared    out    by    feather 

by  a  soft  catheter  and  syringe. 
tube  is  b)  be  inserted,  and  tied  ii 
lised  vaseline  may  be  rubbed  gei 
before  the  tube  is  put  in. 

CompKcalions. — The    operatioi 
more  difficult  than  just  described,  the  patient  atnig- 
gling  for  breath,  vessels  oozing,  etc.     Chloroform  pre- 
vents   such  struggling   (but  very  little  is   requlred^^ 
serious    bleeding    is    stopped     by    forceps     as 
operation     proceeds,    oozing    always    ceasing    ^ ' 
respiration  is  re-establi!<hecl.      After  the  operation 
tube   wants    constant    attention.      Tlie  wound 
become  sloughy,  the  neck  emphysematous,  cedematoOB 
or  erysipelatous.     Attempts  should  be  made  to  t 
without    the    tube,    beginning    on    the    fifth    day   I 
stopping  the  mouth  of  the  tube,  and  then  leaving  it" 
out  for  a  few  minutes,  increasing  the  interval  every 
day.      Tlie  operation  is  of  value,  not  only  by  relieving 
the   asphyxia,    but  because  it  enables   the  operator 
to  thoroughly  clear  out  the  larynx,  this  being  done  b 
passing  a  feather  up  from  the  wound,  or  passing' 
string  into   the  mouth  and  drawing  small  plugs  i 
antiseptic   wool  up,   as  sponges.      If  the  tube  Kfl 
wound  tend  to  dry,  so  that  the  discharge  blocks  i 
then  the  steam    kettle   must  be    used  to   keep  t* 
air  inoist,  and  at  the  same  time  the  membrane  an 
be  Boftoned   with  solution  of  carLojiate  of  soda  a 
glycerint 


Xll.     DISEASES    OF    THE    NOSE   AND 
NASAL    CAVITIES. 

William  J.  Walbhav. 

fFouiiils  of  the  nose  may  be  inflicted  &-ora 
without,  or  from  within  through  tho  nostiila ;  they 
may  mei'ely  involve  the  BUiwi-ficial  structures,  or  they 
may  be  complicated  by  division  of  the  cartilages,  or 
fracture  of  the  bonea.      {See  Art.  I.,  vol.  i.) 

The  parts  should  be  thorouglily  cleansed,  and 
brought  as  accurately  together  as  possible  with  horse- 
Jiair  sutures,  and  the  wound  sealed  with  collodion. 
Even  where  considerable  portions  of  tissue  have  been 
detaclied,  immediate  union  may  be  hoped  for,  as  the 
blood  aupjily  of  tlie  nose,  like  that  of  the  face  genei-ally, 
is  very  free,  a  fact  which  also  explains  the  liability  of 
wounds  of  these  parts  to  be  followed  by  swelling  or 
erysii'elas;  but  if  much  tissue  has  been  lost,  a  plastic 
operation  may  be  subsequently  required  When  a 
sharp  instrument  has  been  thrust  up  the  nostril,  care 
should  be  taken  that  no  portion  of  it  is  allowed  to 
remain  in  the  wound  ;  and  as  in  such  cases  the  craniuui 
may  have  been  penetiuted  and  the  brain  injured,  rest 
should  be  enjoined  and  the  patient  watched  for  any 
signs  of  intracranial  inflammation. 

EpiHtoxis,  or  bleeding  from  the  nose,  is  a  common 
attendant  on  blows  or  other  injuries,  and  is  a  promi- 
nent symptom  of  certain  forms  of  fracture  of  the  base 
of  the  skull  and  of  librous  and  malignant  growths  in 
the  nose  or  naso-pharynx,  It  frequently  occurs  spon- 
taneously. Thus,  in  children  and  young  adulte  it  is 
oden  due  to  congestion  of  the  mucous  memhrane,  and 
IB  especially  common  in  girls  about  the  age  of  puberty. 
In  tlie  middle-aged  it  apjicara  to  bo  due  to  ^ilethoi-va 
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habit  and  congestion  of  tiie  braiu  aiiil  liver.  Id  the'' 
old  or  cachectic  it  may  depend  upon  a  poor  condition 
of  the  blood,  such  aa  occurs  in  cirrhosis  of  the  liver, 
granular  kidney,  heart  disease,  scurvy,  and  in  some 
fevers.  The  blood  usually  escapes  from  one  or  other 
nostril,  but  may  pass  through  the  posterior  nares  and 
the  gullet  into  the  stomach,  and,  being  afterwards 
vomited,  may  simulate  htematemeaia,  or  it  may  irritate 
the  larynx  and  be  coughed  up  in  a  frothy  condition 
and  be  mistaken  for  hemoptysis.  Some  florid  blood, 
however,  will  generally  escape  from  the  nostiil  at  the 
same  time,  and  can  usually  be  seen  trickling  down  the 
ba^ik  of  the  throat.  '^ 

TreaimerU.-^FoT  an  account  of  the  treatmei^H 
required  for  the  various  conditions  that  may  give  ria^H 
to  epiataxis  the  reader  is  referred  to  other  portions  <>iH 
this  work,  or  to  a  treatise  on  medicine.  Here  it  wiQ^ 
aulBce  to  indicate  tiie  means  that  may  have  to  be  I 
adopted  for  arresting  the  bleeding  when  this  is  thougMj 
advisahie.  When  the  result  of  a  blow  or  other  injutjM 
of  the  nose,  or  occurring  spontaneously  in  the  yoanaj^l 
the  hiemon'hage  generally  ceases  of  its  own  accord,  tf^| 
may  be  readily  controlled  by  cold  sponging,  elBVatiol^| 
of  the  arms,  and  other  well-known  domestic  remedieft'lfl 
whilst  in  the  plethoric,  as  the  result  of  congesticni,  ilM 
should  not  be  too  hastily  checked,  as  it  may  prereoifl 
graver  mischief,  such  aa  cerebral  htemorrbage.  In  tftlvl 
old  and  cachectic  the  arrest  of  the  bleeding  is  generalljta 
indicated,  but  may  be  attended  with  difficulty.  fiesVs 
the  sucking  of  ice,  an  ice  bag  to  the  bridge  of  the  noadtl 
cold  to  the  spine,  and  cold  douches,  with  the  intar^ul 
,  administration  of  gallic  acid,  lead  and  opium,  ergot  ^Iffl 
perchloride  of  iron,  may  be  tried.  These  meana  faiHnjjM 
it  may  be  necessary  to  plug  the  nares.  This  may  fa^| 
done  either  with  the  inflating  tampon,  or  with  pledgO^H 
of  lint  or  iodoform  wool.  An  inflating  tampon  J^| 
shown  in  Fig.  lO-L.    It  consists  of  an  iuiliaruhber  tid^H 
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irith  two  dilatations  upon  it,  bo  sized  Bnd  shaped  tliat 
Elirlien  inflated  they  may  accurately  fill  the  anterior  and 
posterior  nares  respectively.  It  is  passed  tlirough  the 
Siostril  in  a  flaccid  condition  by  means  of  a  long  probe, 
Stocl  the  air  after  inflation  prevented  from  escaping  by 
fctwisting  and  clamping  the  tube.  To  p)  ug  tie  posterior 
■Bares  with  lint  or  cottoo  wool,  a  pledget  should  be 
P&ade  about  the  size  of  the  last  joint  of  the  thumb,  and 
■secured  round  tlie  middle  by  a  piece  of  twine  which 
■lifia  been  previously  passed  through  the  nostiil,  round 
Kthe  palate,  and  out  of  the  mouth  by  means  of  a 
■  Bellocq'a  sound,  or  if 
K.'ttuB  is  not  at  hand,  by 
Wt,  gum  elastic  cathet«r. 
■3%e  plug  can  be  then 
■'drawn  into  theposterior 
Kiuires  by  making  trac- 
^tion  on  the  end  of  the 
'  string  pi-otruding  from 
IJie  nostril,  aided  by  the 
fore-finger  behind  the  palate.  I  have  found,  however, 
that  the  patient  is  leas  inconvenienced  by  pushing  a 
I  jriece  of  fine  soft  rubber  tubing  along  the  floor  of  the 
inose,  and  when  it  presents  below  the  palate,  drawing 
I  it  forwards  by  the  forceps  and  securing  it  to  the  twine 
'  already  attached  to  the  pledget  The  anterior  nares 
may  next  be  plugged  by  a  similar  pledget,  seoured  by 
the  thread  already  hanging  out  of  the  nostril.  The 
other  end  of  the  string  attached  to  the  jioaterior  plug 
_  -may  be  fastened  loosely  to  the  cheek  or  allowed  to  fell 
\  Imokwards  into  the  pharynx,  and  will  be  of  service  in 
Lthe  removal  of  the  plug. 

I  Foreign  bodies,  such  as  peas,  beads,  etc.,  are 
1  often  pushed  up  the  nostril  by  children,  and,  more 
K  mrely,  hard  sulstances  such  as  cherry-stones  and  the 
llike  have  during  vomiting  entered  into  the  nasal 
SATitira  from  behind  the  palate.     They  may  remain  in  , 

^  J 
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the  nasal  passagea  for  soma  time  without  being  dis*  ■* 
covei'ed,  1>ut  the  ftetid  discharge  to  which  they  almost 
inevitably  sooner  or  lat-er  give  rise  should  lead  to  a 
BHspicion  of  their  presence.  They  can  generally  be 
extracted  by  the  forceps,  or  by  some  of  the  ingenious 
Borews  or  curettes  invented  for  the  purpose ;  or  they 
may  be  freed  by  the  nasal  douche  sent  up  one  nostril 
and  returned  by  the  other  ;  but  Rouge's  operation  baa 
sometimes  bfien  necessary  for  their  removal. 

RhinolitbSf  or  Dose  stones,  are  formed  from 
the  deposition  of  phosphate  of  lime  and  mucus  upon 
either  a  foreign  boily  or  hardened  Becretion.  They 
give  rise  to  much  Bwelling,  nasal  obstruction,  and  a 
foitid  discharge.  They  have  been  mistaken  for 
OBteomata,  polypi,  or  even  malignant  growths.  Re- 
moval with  the  forceps,  jireviously  crushing  if  neoea- 
sary,  'v\  tJie  pi'oper  treatment. 

Nasal  catars'h,  rbinitis,  and  coiyza,  are 
terms  used  to  denote  inflammation  of  the  mucous 
membrane  of  the  nose.  The  disease  may  be  acute  or 
chronic.  As  acute  catarrh,  or  cold  in  the  head,  falls 
under  the  domain  of  the  physician  rather  than  that 
of  the  surgeon,  tlie  chronic  form  o^ly  will  be  here 
describe<l. 

Chronic  nasnl  catarrh  is  most  frequently  met 
with  in  the  young,  especially  in  delicate  and  stnimooa 
children.  It  may  be  caused  by  oft-repeated  and  ne- 
glected attacks  of  acute  cabkrrb,  the  irritation  oE 
noxious  dust  or  vapours,  the  abuse  of  spirits  and  snuff- 
taking,  or  the  presence  of  foreign  bodies  or  growths 
in  the  nose,  or  adenoid  vegetations  in  the  vault  of  the 
pharynx.  In  infants  it  may  be  due  to  congenitwl 
syphilis,  and  is  then  known  as  the  snuffies ;  and  in 
rare  instances  it  has  appeared  to  be  the  result  of 
gonorrhieal  or  leucorrhceal  infection.  Several  varis- 
ties  of  the  affection  have  been  described,  all  of  wliich, 
however,  appear  to  be   merely   different   stages  of  tlie 
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t)  disease.  They  will  be  here  classed  as  (I)  simple, 
(2)  hjpurtrophic,  and  (3)  atrophic  catarrh. 

(I)  The  simple  form  is  cliaracterised  by  a  thin 
mucous  or  muco-piirulent  dischai^e,  and  a  con- 
gested condition  of  the  mucous  membrane,  but  thei-e 
is  neither  thickening,  incrustation,  nor  fcetor.  If 
neglected  it  may  pass  info  (2)  the  hypertrophic  Jorm, 
In  this  stage  of  the  disease  tlie  mucous  membrane, 
especially  over  the  spongy  bones,  become  intiltrated 
with  inflammatory  products,  anrt  appears  swollen  and 
thickened,  and  of  a  deeper  red  than  natural,  whilst 
the  glands  are  stimulated  to  extra  secretion,  and  pour 
out  athickmiioo-purulent  discharga  Nasal  respiration 
is  obstructed,  the  voice  is  altered  in  tone,  the  aire  nasi 
are  often  contracted  and  thickened,  and  their  mucous 
surface  covered  with  scahs.  Should  the  catarrh  spread 
to  the  naso-pharycx,  the  discharge  mny  be  seen  streak- 
ing the  back  of  the  throat,  whence  it  is  continually 
being  hawked  up  in  the  form  of  pellets.  Some  gran- 
uliLF  pharyngitis,  and  perliapa  increase  of  the  glandular 
tiasue  of  the  vault,  may  coexist,  and  possibly  deafness 
froui  the  implication  of  the  Eustachian  tubes.  In 
severe  cases  ^e  posterior  ends  of  the  inferior  spongy 
bones  may  become  so  hypertropfaied  as  to  appear  in 
the  rhinnacope  as  two  globular,  congested  tumours, 
almost  blocking  up  the  choante.  This  condition  of  the 
mucous  membrane  is  well  seen  in  the  accompanying 
illustrations  (Figs,  105  and  106).  Occasionally  within 
a  few  months,  but  more  often  after  several  years,  the 
hyiwitrojihic  mny  pass  into  (3)  the  alropkio  variety. 
This  form,  also  called  dry  catarrh,  and  by  some,  when 
attended  with  ftetor,  simple  ozcena,  is  apparently  due 
to  the  shrinking  of  the  inflammatory  new  formation 
infllti'ating  the  tissues  in  the  former  variety  with  con- 
sequent atrophy  and  more  or  less  destruction  of  the 
mucous  glands.  The  nn^al  cavities  appear  preter- 
natiiialiy  lai'(,'i^,  and  the  spongy  bones  diminished  in 
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Thp  J  "(charge  wl  leh  is  viae  d  and 
letic  ent  j^uant  ty  hardens  ii  t(i  greenisl 
yellow  cruste  The 
disease  is  generally 
tho  luh  not  inTan 
al  ly  attended  with 
a,  homble  ftetor  di  e 
e  ther  to  the  lecom 
poaition  of  the  dis 
cl  arge  beneath  the 
a  11  erent  cr  ists  or 
to  its  retention  m 
some  of  the  adjoining 
cavities  into  wLicl 
tl  e  catarrh  has 
spread.    When  ftetor 


caeionally  i 
■what    appears   to   be  the   hypertrophic  stage,    it   i 
probable  that  atrophy  has  already  set  i 
the    deeper    reces: 
should  be  remembered  that 
all  three  forma  of  chronic 
catarrh  are  unatteadedwith 
ulceration. 

Treatment. — Except  a 
the    result    of    congenital, 
syphilis  or  gonorrhceal  i 
fection  and  in  the  earli 
stages,    chronic    nasal    ca- 
tarrh is  a  most  intractable     rigiw.— Appenmr 
malady;  indeed,   when   it       BLminiition" i Attej'Leawu!! 
nHBunios  the  atrophic  form 

little  except  amelioration  of  the  distressing  symptom 
of  ftetor  must  be  expected.  In  all  forms  the  treat- 
ment shouJd  be  constitutional  and  local     In  strumous 


already  set  in  iu  some  of 

m 
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Biibjecta  cod-ltvBT  oil  and  the  ayrup  of  the  iodide  and 
piioaphate  of  iron  ahould  be  persevered  in  for  long 
periods.  In  congenital  ayphflia  small  doses  of  grey 
powder  or  mercurial  inunctions  generally  act  like  a 
charm.  Locally,  in  the  simple  variety  and  in  milder 
cases  of  the  hypertrophic,  the  parts  should  first  be 
cleansed,  either  hy  simply  blowing  the  nose  or  by  the 


A  SobeU's  (acid, 
i   biboi'at.   aa  gr.  ij  ; 
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e  such  lotion  as  that  kni 
carbol.  gr.  j  ;  sodii  bicarb,,  sodi 
glycerine  3J ;  aquam  ad  3J). 
Lotions  should  not  be  applied, 
aa  is  too  frequently  done,  by 
means  of  the  nasal  douche,  as 
in  this  way  the  deeper  recesses 
and  upper  portions  of  the  nasal 
fossie  cannot  be  reached,  and  if 
care  ia  not  taken  inflammation 
of  the  middle  ear  may  be  set 
up.  They  are  better  employed 
in  the  form  of  a  coarse  spray, 
either  by  the  anterior  or  pos- 
terior nasal  spray  producer  (Fig. 
107)  worked  by  the  double 
hand  balls.  When  the  parts  are  thoroughly  cleansed,  as- 
tringents such  as  the  sulpho-carbolate  or  iodide  of  zinc, 
iodofoni),  taimic  acid,  oi*  nitrate  of  silver  may  be  used 
in  the  form  of  sprays,  powders,  or  gelatine  bougiea 
Where  there  is  great  hypertrophy,  the  thickened  tissue 
should  be  destroyed  by  nitric  or  glacial  acetic  aeid,  or 
by  the  galvanic  cautery.  In  using  the  cautery, 
Shuriey's  sijeculum  (Fig.  lOS)  will  be  found  useful  for 
protecting  the  septum.  When  the  posterior  ends  of 
the  inferior  spongy  bones  are  much  enlarged  they  may 
sometimes  be  advantageously  removed  by  Jar  vis' 
snare,  or  by  tbe  galvanic  ecraeeur.  A  deflected 
septum  should  be  straightened,  and  adenoid  growths 
in  the  vault  of  the  pharynx  should  be  extirpated. 
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Where  tlie  catarrh  falls  chiefly  on  the  naso-pharj 
{retro-TKnal  cata/rrh),  the  local  remedies  should  Ite 
applied  from  behind  the  palate,  bj  substituting  the 
posterior  for  the  anterior  nozzle  in  the  various  spray 
producers,  etc.,  whilst  cubebs,  which  appear  to  exert 
a  special  action  on  the  glands  of  the  naso-pharynx, 
should  be  given  internally.  In  the  atrophic  form 
little  can  be  done  beyond  cleansing  and  disinfecting  the 
nasal  chambera  by  means  of  lotions  of  carbolic  or 
boraeic  acid,  or  Condy's  fluid,  and  the  like.  Stimu- 
lation of  the  mucous  membrane  by  the  local  insufflation 
of  the  sanguinaria  galang.i, 
as  recommended  by  Robin* 
Hon,  and  the  continued  use  of 
Gottstein's  nasal  tampons, 
with  cubebs  internally,  may 
Fi  los -SHnriBy'i  Kaaa!  prove  Of  temporary  Ijeuefit. 
'^ouiimi,    top    protBctiug  Ozwnit  (to  stink)  is    a, 

tion^^a^^lc^^)  term  which  has  been  used 
very  loosely  by  authors.  By 
some  it  is  applied  to  all  diseases  of  the  nose  attended 
by  a  fditid  diaoharge,  whilst  by  others  it  has  been 
restricted  td  tha  fcetid  form  of  atrophic  catarrh.  It  is 
better,  therefore,  to  regard  it  as  a  symptom  and  not  as 
a  disease  per  »e.  It  is  generally  present  in  the  foUow- 
ing  affections  :  (1)  Atrophic  Maaal  catarrh  ;  (2)  syphi- 
litic, lupoid,  and  tuberculous  ulceration  ;  (3)  caries  and 
necrosis  ;  (4)  some  forms  of  new  growths  in  the  nose 
and  naso-pharynx  ;  (5)  cei'tain  diseases  of  the  antrum 
and  other  air  sinuses ;  and  (6)  foreign  bodies  aad 
rhinoliths. 

Ulceration  in  the  nasal  cavities  is  generally  of  a 
syphilitic,  more  rarely  of  a  lupoid,  and  very  rately  of 
a  tubei-culous  nature.  Syphilitic  nlcemtion  usually 
occurs  in  the  later  stitgea  of  syphilis,  and  is  due  to 
tlie  breaking  down  of  gumniata  in  the  mucous  niem- 
binne  or  beneath  the  pwioateura.    It  imiueully  leads 
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to  necroaia  and  caries  of  the  bones  and  cartilages,  per- 
foration, of  the  septnia  and  einking  in  of  the  nose. 
Lupoid  ulceration  ia  preceded,  as  elsewhere,  by  lupoid 
tubercles ;  it  is  most  common  on  the  anteiiof  and 
lower  part  of  the  septum,  and  just  witliin  the  alffi  of 
the  nose,  and  not  infrequently  leads  to  a  smal!  perfor- 
ation. Both  forms  are  attended  with  a  muco-purulent 
and  fcetid  discharge. 

Treatment,  —  In  the  syphilitic  form  iodide  of 
potassinni  in  full  doses  should  be  given,  the  parts 
cleansed  with  antiseptic  sprays,  and  dead  bone,  if  de- 
tected, removed  when  loose.  In  lupoid  ulceration  the 
surface  should  be  scraped  with  a  Volkmann's  spoon  or 
destroyed  with  caustic  or  the  galvano-cautery,  and 
cod-liver  oil  and  arsenic  should  be  given  internally. 

Caries  or  necrosis  of  the  caitUages  or  bones 
forming  the  nasal  cavities  is  generally  the  result  of 
Byphilis,  but  it  may  be  due  to  struma,  lu]>ua,  or  rodent 
ulcer,  or  may  follow  an  injury  or  long  impaction  of  a 
foreign  body.  The  bone  disease  may  be  secondary  to 
ulceration  of  the  mucous  membrane  or  to  the  breaking 
down  of  gummous  material  in  periostitis  or  perichon- 
dritis. The  septum  and  the  spongy  bones  are  the  moat 
frequently  affected,  but  caries  of  tlie  roof  of  the  nose  is 
not  infi'equent.  When  the  septum  ia  extensively 
involved  liie  bridge  of  the  nose  may  fall  in ;  but  it  is  re- 
markable how  much  of  it  may  be  lost  in  adults  without 
anymarked  external  deformity.  Aftetid  dischai^, foul- 
smelling  breath,  depression  of  the  bridge  of  the  nose, 
a  histoiy,  perba[>s,  of  a  former  injury  or  of  dead  bone 
having  come  away,  and  concomitjuit  signs  of  syphilis 
or  struma,  such  as  perforation  of  the  palate  and  loss 
of  the  U'l'ula,  are  suspicious  of  diseased  bone,  but  the 
diagnosis  can  only  be  made  certain  by  atriking  it  with 
a  probe.  Though  usually  in  this  way  readily  detected, 
a  prolonged  search  with  the  patient  under  chlorofonn 
may  bo  required,  and  Gouge's  operation  has  hod  to  ba 
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resorted  to  before  it  could  be  found.     If  the  surge<M>.| 
hufi  a  amall  index  finger  ttiis  may  be  easily  passed^! 
through  the  nostril,  and  with  the  finger  of  the  othentj 
hand  behind  the  pakte  a  very  thorough  explorati(» 
can  be  made. 

Treatment.  —  The   dead    bone,   as    bo 
Bhould  be  removed,  the  parte  in  the  meantime  beiil 
kept   afi  sweet  and  clean  as    possible  by   antisept 
sprays.      Removal    can   usually    be   readily  effecte 
through  the  nostril,  but  where  this    is 
Rouge's  operation  may  be  done. 

Tumoiu-s  or  new  ^oivtlis  In  the  nan 
CHvlties  are  usually  spoken  of  as  polypi,  of  whi 
three  forms  are  generally  described  ;  the  gelatinooi 
the  fibrous,  and  the  malignant. 

OelatinonB  or  mucous  polypi  are  by  far  tl 
most  common.  They  occur  as  soft,gelatinoas,Be 
lucent  bodies  of  a  pale  yellow  or  pinkish  colour,  I 
of  a  globular,  pyriform,  or  ovoid  ebape,  but  a 
opaque  and  shrunken  when  preserved  in  Bpirit. 
maybe  pedunculated  or  sessiJe,  and  are  generally  u 
tiple,  one  or  two  being  frequently  larger  tban  the  p 
They  grow  from  the  mucous  membrane,  and  have  the  xt 
nute  structure  of  the  myxomata,  and  are  usually  cc 
with  ciliated  epitiielium.  It  has  generally  been  tang 
that  they  most  frequently  arise  from  the  i 
and  middle  turbinated  bones,  but,  from  the  i 
observations  of  Zuckerkaudl,  it  is  probable  that  t] 
generally  have  a  deeper  origin  in  some  of  the 
recesses  of  the  nose  and  neighbouring  cavities.  Raro 
they  spring  from  the  roof,  and  very  exceptionally  fro 
the  Bei)tum.  Tliey  have  been  attributed  t 
chronic  catarrh,  and  by  Dr.  Woakes  are  belieTl 
to  depend  upon  a  chronic  inflannnatory  condition  j 
the  muco-periosteum  lining  the  tHi'binatad  bones  a 
tells  of  the  ethmoid,  attended  by  neci-osia  of  the  ossec 
craheculn ;  but  their  etiology  is  at  the  best  obBcur&  \ 
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Symptoms. — The  chief  of  these  are  a  feeling  of  ■ 
ohatjuetion  in  the  noae,  increased  in  damp  ■weather 
from  swelling  of  the  polypus,  and  in  some  eases 
amounting  to  complete  occlusion,  the  so-called  nasal 
tone  of  voice,  and  a  mucous,  but  notj  as  a  rule,  offen- 
«ve,  discharge.  Amongst  other  Byinptoma  that  may 
be  met  with  may  he  mentioned  frontal  headache,  deaf- 
nesa,  and  loss  of  smell ;  whilst  recently  certain  forma 
of  cough,  asthma,  and  epilepsy  have  been  attributed 
to  reflex  irritation  set  up  by  the  presence  of  polypL 

Diagnotia. — On  looking  into  the  nostril  they  can 
generally  he  seen,  and  may  be  distinguished  from 
hypertrophy  of  the  mucous  membrane  over  the  spongy 
honea,  for  which  they  are  most  likely  to  be  mistaken, 
by  the  chai-aotera  already  enumerated,  and  by  tiie 
light  or  dark  red  appearance  of  the  latter.  But  when 
Itigh  up  or  far  back  the  speculum  or  rhinoacope  may 
be  necessary  to  detect  them. 

TreatvienL — They  can  generally  be  removed 
by  the  polypus  forceps ;  but  the  use  of  the  galvano- 
cautery  is  preferable,  ea  with  this  there  is  less  pain 
and  little  or  no  hemorrhage ;  pain,  moreover,  may 
be  prevented  by  the  application  of  cocaine.  When 
the  polypus  projects  in  the  naao-pharynx,  it  can  he 
removed  from  behind  the  palate  either  with  the 
forceps  or  with  the  galvano-cautery.  Tannic  acid 
used  as  snuff  is  said  to  prevent  a,  recurrence,  but  the 
author  has  not  found  it  of  much  service. 

Fibrous  polypi  rarely  arise  from  the  interior  of 
the  noaa  They  more  frequently  originate  in  the  naso- 
pharynx from  the  basilar  process  of  the  occipital  or  body 
of  the  sphenoid,  or  in  the  cavity  of  the  antrum,  and 
only  secondarily  invade  the  nose  as  they  grow  larger. 
When  arising  in  either  of  the  first  two  situations 
they  are  generally  designated  fiaso-p/utrpjigeal  polypi. 
They  spring  from  the  periosteum,  and  consist  ohiefiy 
of  fibrous  tissue,  in  which  spiudle-shaped  cells  are  not 
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infrequentlj  found.  They  are  covered  by  a  vory'- 
vascular  mucoiis  membrane,  anrl  contain  numerous 
large  thin-walled  blood-vessels,  which  give  to  them  in 
places  almost  a  cavernous  structure.  At  first  gene- 
rally broadly  pedunculated  and  confined  to  one  side 
of  the  naso-pharynx,  as  they  increase  in  size  they 
assume  a  very  irregular  shape,  invading  the  nasal  cavi- 
ties and  the  rest  o£  the  naso-pharynx,  perhaps  push- 
ing forward  or  projecting  below  the  palate,  or 
penetrating  into  the  orbit  or  spheno-maxillnry  fossa, 
or  even  protruding  externally  through  the  cheek  or 
into  the  interior  of  the  cranium. 

SymftoToa, — At  first  these  may  be  alight,  but 
sooner  or  later  there  will  be  obstruction  of  one  or 
both  nostrils,  attended  by  a  mucous  and  often  foul- 
smelling  discharge,  repeated  attacks  of  hiemorrhage, 
and  perhaps  deafness  or  trouble  in  breathing  and 
swallowing ;  wliilst  later,  as  the  bones  are  invaded 
and  displaced,  the  face  assumes  the  characteristic 
appearance  known  as  "  fpog-fEice."  They  are  most 
common  in  young  adult  life,  and,  if  not  removed,  may 
produce  fatal  exhaustion  from  the  repeated  htemor- 
rhi^es,  though  in  some  instances  they  have  undergone 
atrophy  as  flie  patient  grew  older.  They  may  be 
known  by  their  finnness,  smoothness,  dark  red  colour, 
and  proneuess  to  bleed  on  examination. 

The  diagnosis  is  readily  efiected  by  the  aid  of  the 
rhinoacoi)e  or  the  finger  passed  behind  the  soft  palate, 
while  at  times  they  may  be  seen  with  or  without  the 
speculum  on  looking  into  the  nostriL 

Treat'menL — Removal  by  the  galvano-eautery,  the 
■wire  being  passed  thi'ough  lie  nares  and  directed  over 
the  base  of  the  growth  by  tlie  finger  behind  the  soft 
palate,  the  base  being  afterwards  destroyed  by  Lincoln's 
electrode,  is,  perhnps,  the  best  treatment  when  the  poly- 
pus is  of  moderate  size.  If  too  largo  to  admit  of  this, 
an  attempt  may  be  laade  to  i-educe  it  within  removable 
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lirnita  b7  electi'olysia  ;  or,  this  not  being  considered 
advisable,  an  exposui'e  of  the  growth  must  first  be 
obtaiued  in  one  of  the  following  waye,  and  its  re- 
moval then  accomplished  either  by  the  galvano- 
cautery  or  ficraseur.  If  chiefly  confined  to  the  naso- 
phaiynx,  exposure  is  best  obtained  by  splitting  the  soft 
palate,  and  if  more  room  is  still  ref)uired,  by  cliiseUiDg 
away  part  of  the  hard  palate  as  well  (Nelaton's 
method) ;  or,  when  ohielly  invading  the  nasal  cavitiee, 
by  turning  back  the  ala  of  the  nose  after  splitting 
the  upper  lip  in  the  middle  line,  or  even  removing 
the  superior  maxillary  bona  Rouge's  operation  of 
turning  up  the  npper  lip  and  cartilaginous  portion  of 
the  nose,  and  Langenbeok's  method  of  resecting  the 
maxillary  bone,  have  each  their  advocates,  but  I 
have  not  fonud  exposure  by  the  former  so  good 
as  that  by  turning  back  the  ala  after  splitting  the 
lip,  and  the  resection  of  the  maxUlary  bone  is  cer- 
tainly attended  with  greater  risks  than  ite  mere 
removal. 

KlaliguaDt  pol3vi  may  have  either  a  sarcomatous 
or  carcinomatous  sti'ucture,  and  may  arise  in  the  nasal 
cavities,  naao-pharynK,  or  antrum.  The  symptoms 
attending  them  are  similar  to  tliose  of  the  fibrous 
variety  already  desciibed ;  but  they  grow  more 
quickly,  intiltrat4»  as  well  as  invade  surrounding  parts, 
and  sooner  or  later  involve  neighbouring  glands.  A 
microscopical  examination  of  a  small  portion  will 
reveal  its  exact  structure.  Early  and  complete 
removal,  when  there  is  a  fair  prospect  of  being  able  to 
get  away  the  whole  growth,  is  the  treatment  that 
ahould  geucrally  be  adopted. 

Adenoid  vegelatioDs  consist  of  sessile,  pedun- 
culated, or  fringe-like  growths,  due  to  hypertrophy  of 
the  adenoid  tissue,  so  abundant  in  the  vault  of  tJie 
pharynx  and  in  the  region  of  the  choance.  They  are 
most  common  in  childhood,  and  are  of  more  frequent 
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oocurrence  in  uortheni  Euixipe  than  in  this  countrTii.l 
They  have  been  attributed  to  cold  and  damp,  the  exaR»  f 
themata,  etc,  but  their  etiology  is  obscure.  SymptomMi  I 
—Obstructed  breathing  in  infanta,  and  in  older  childraB  j 
deafness,  are  usually  the  symptoms  that  first  attract  1 
attention.  The  voice  has  a  peculiar  tone,  described  by  I 
Meyerasof  a  "dead"  character.  The  countenance  hi  " 
a  Tacanb  expression  from  the  breathing,  in  coosequem 
of  the  nasal  obstruction,  being  canied  on  through  tliAil 
half-open  mouth,  whilst  nasal  catarrh,  granular  phaiynp  J 
gitis,  enlargement  of  the  tonsils,  and  purulent  otitis,  art  if 
not  infrequently  present.  I 

The  diagnosis  can  be  readily  made  by  passing  Qua 
finger  behind  the  palate,  and  by  the  aid  of  the  rhincK-l 
scopa  To  the  finger  they  Eeel  soft,  yielding,  irr^ulaiV.V 
pulpy,  and  velvety,  like  a  bag  of  earthworms  as  Meyer;  I 
puts  it ;  whilst  in  the  mirror  they  appear  as  irregular^'l 
pink  or  reddish,  sessile  or  pedunculated,  fringe-lifatf  T 
masses,  partially  obscuring  the  posterior  nareK  ■ 
Bleeding  commonly  attends  the  examination. 

Treatment. — ITiough    they   have    a    tendenty  < 
atrophy     as     the    patient    gets     older,    removal 
generally  cjilled  for,  as  tliey  may  lead  to  permanenlf  J 
deafness.     This  in  alight  cases  may  be  effected  by  tJ" 
application   of  solid  nitrate  of  silver  oi 
solutions.      The  softer  varieties  may  be  scraped  < 
with  the  finger  nail,  whilst  the  larger  and  firmer  n 
perhaps  best  be  removed  by  Loewenherg'a 
guided   by  the  mirror  or   finger.      Those  n 
^Eustachian  tube  require  careful  management  lest  t 
tube    be    injiired,    and   may  most    conveniently  1 
destroyed   by   Meyer's  ring   knife,   which  i 
through  the  nose,  or  by  a  small  galvano-cautery  giiidi 
by  tlie  mirror  with  the  patient  under  chloroform  a 
the  soft  palate  tied  up. 

CouKenitaJ  deforniiUcs  of  Ihe  nose  a 
aad  of  iittle  surgical  iat^roat.     The  only  one  to  whidj 
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reference  need  be  made  here  is  occlusion  of  tlie 
nostrila.  An  incision,  where  this  is  merely  mem- 
branous, wil!  generally  suffice,  but  in  some  cases  a 
plastic  opei-ation  will  be  necessary. 

Diseases  of  the  extprior  or  the  nose. — The 
affisctions  to  which  the  external  parts  o£  the  nose  are 
moat  liable  are  ;  lupus,  rodent  iilcer,  epithelioma,  acna 
rosacea,  and  lipoma  nasi.  These,  with  the  exception 
of  the  laat  named,  present,  when  attacking  the  nose, 
no  special  featui-es,  and  the  reader  ia  referred  for  a 
description  of  them  to  Arts.  v.  and  XHIV.,  vol.  i. 

Lipoma  nasi  is  a  hypertrophy  of  the  sebaceoua 
foilicles  and  surrounding  skin  and  subcutaneous  tissue, 
not,  OS  the  name  seems  to  imply,  of  the  fatty  tissue. 
It  has  been  ascribed  to  exposure  and  alcoholism,  and 
ia  most  common  after  middle  age.  The  tip  and  alsa 
of  the  nose  are  chiefly  affected,  being  transformed  into 
irregular,  lobulated,  prominent,  or  pendulous  maaaea, 
on  which  the  apertures  of  the  hypertrophied  glands  are 
seen  aa  pit-like  depressions.  Occasionally  pale,  they 
are  perhaps  moi-e  often  of  a  purpliah-red  colour,  and 
traversed  by  dilated  capillaries. 

Treatment. — The  masses  ahmdd  be  shaved  off  with 
a  sharp  scalpel,  care  being  taken  not  to  penetrate  the 
cartilages.  The  improvement,  when  the  parta  have 
cicatrised,  is  very  marked. 

AflTeclfons  of  the  septum.— Blood  tumours  are 
occasionally  met  with  as  the  result  of  fracture  of  the 
septum  or  other  injury.  The  blood  is  extravaaated 
between  the  cartdage  and  the  soft  tissues,  causing  a 
circumscribed,  fluctuating  swelKng,  often  on  both  sides 
of  the  septum,  which  may  readily  be  distinguished 
from  abscesa  by  its  appearing  immediately  after  the 
injury  and  by  the  absence  of  inflammation.  The 
blood,  as  a  rule,  is  slowly  absorbed,  but  may  break 
down  into  pus.  In  the  latter  circumstance  only  should 
made  into  the  swelling. 
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Abscess  may  occur  after  an  injury,  breaking  down 
of  a  blood  tumour  oi"  giimm^  and  sometmies  without 
any  evident  cause.  The  signs  of  inflammation  and 
fluctuation  serve  to  distinguish  abscesses  from  other 
tumours.     They  should  be  opened  early. 

Cartilaginovs  and  osseous  tumours  forming  out- 
growths from  the  septum  and  projecting  into  the 
nostril  are  sometimes  met  with.  The  absence  of  a 
depression  on  the  opposite  side  distinguishes  them 
from  deviation  of  the  septum.  They  may  Le  removed 
either  by  the  knife,  saw,  or  dentui  engine. 

Deviation  of  the  septum  to  one  or  other  side 
nmy  occe.r  ns  the  result  of 
a  blow  or  fall  upon  the 
as  B  congejiital 
'"■J!;aE".',":l.'.°J""",R  m.HomaUon.  It  appear. 
OB  a  swelling  projecting 
into  and  more  or  leae  ob- 
stnicting  one  of  the  nasal  cavities,  and  may  readily  be 
distinguiahed  from  a  polypus,  for  which  it  has  some- 
times been  mistaken,  by  the  presence  of  a  correspond- 
ing depi'ession  on  the  opposite  side.  It  is  generally 
attended  with  some  latflral  deviation,  and  perhaps 
depression  in  the  case  of  injury  of  the  lateiul  cartilafjes 
or  even  of  the  nasal  bones.  The  inferior  turbinated 
body  on  the  side  corresixinding  to  the  concavity  is 
often  much  liypertrophied.  The  symptoms  commonly 
complained  of  are  obstructed  nasal  respiration,  altered 
tone  of  voice,  and  a  continual  chronic  catarrh  ;  whilst 
BOmotimes  frontal  headache,  giddiness,  and  certain 
other  distressing  symptoms  referable  to  nasal  obstruc- 
tion are  present. 

Treatment. — The  septum  may  generally  be  forcibly 
straightened.  I  have  found  the  forceps  shown  in  the 
woodcut,  which  are  a  modification  of  Adams',  beet 
for  the  purpose,  the  large  bows  below  the  bladea 
protecting  the  coWmneWn.    Ibe  straightened  septum 
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should  tljen  Tie  tept  in  position  by  retentive  apparati 
the  hollow  plugs  made  for  me  by  I' 
be  found  useful  for   tliis   purpose. 
In    some    eases    portions    of    the 
Prominent   septum   may  be   advan- 
tageously excised.     Deviated  carti- 
lages   should    be    rectified   at   the 
same  time,    and    even   where   the 
Viones  have    been    displaced    they 
may   be    straightened    even    after 
many  yeare.     Great  force,  however, 
ia  often  necessary,  and  the  forceps 
must  be  carefully  padded  to  prevent      ^^UopiB./^™"'''' " 
injury  to  the  soft  parts.      In  these 
severe    cases   I  have    found    the    mask    shown    in. 
Fig.  1 10  of  service,  as  in  its  use  a  lixed  point  is  gained 
to  bear  on  the  displaced  parta. 


XIII.     DISEASES    OF   THE    EAR. 

GeohOE    p.    FlElD. 

Specific  Amotions  of  tlie  auditory  ap- 
paratus.— The  perception  of  sound  is  commonly- 
due  to  iDotion  of  t!ie  chain  of  osaiclea  connecting  the 
tympanic  membrane  with  the  internal  ear,  the  intra- 
labyrinthine  fluid  of  which,  being  set  in  vibration, 
s  disturbance  of  the  procesaes  of  the  organ  of 


Incus 
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Fig.  111.— Tbs  Auditory  Osalolf 
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tunuLl  Me&tufi  (iiiLlaj-ged). 

if  the  dnuu-head. 


Corti  and  of  the  cochlear  and  amimllftr  air  cells,  with 
concussion  of  the  otoliths  contained  in  the  endolymph 
of  the  utricle  and  saccule.  The  differentiation  of 
eonorouB  impulses  is  presumably  rendered  possible  by 
their  pas.sage  through  the  whole  length  of  the  perir 
lymph  to  affect  the  endolymph.  Sounds  not  con- 
veyed by  the  ossicles  may  travel  to  the  membrane  of 
the  fenestra  rotunda  across  the  middle  ear,  or  more 
directly,  and  seemingly  to  the  cochlea  and  anipullie, 
tlirough  the  bony  labyrintli  or  the  skull. 

Of  the  ossicles,  the  stapes  is  that  most  essential, 
serving,  in  common  with  the  membrane  of  the  fenestra 
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ovalia,  to  dam  back  the  fluid  of  thft  internal  ear.  Of 
the  labyrinth,  biology  indicates  the  vestibule  to  be 
fundamentally  the  moat  important  part.  Intensity 
of  sound  appears  to  be  interpreted  by  the  vestibular 
nerve,  and  diflferenee  in  tone  by  the  organ  of  Corti. 
Oyon's  view,  that  the  semieiroular  canals  are  the  peri- 
pheral organs  of  tho  sense  of  spafie,  seems  probable. 

The    Eustachian    tube    serves    (1 )    to    maintain 
equality  of  atmospheric    pressure    on    the    tympanic 


otoscope  La  ii». 


membrane ;  (2)  to  drain  off  excess  of  mucuH ;  and 
(3)  to  prevent  echo  by  affording  passage  for  son- 
orous undulations  from  the  middle  ear.  The  inner 
end  is  generally  considered  to  be  opened  only  at  the 
oonclusion  of  deglutition. 

Examluation  and  treatment  or  pntients. 
— In  children,  the  external  auditory  canal,  it  must  be 
remembered,  differs  from  that  of  adults  in  being  less 
in  its  vertical  than  in  its  horizontal  diameter.  Of 
otoscopes,  Brunton's  is  that  most  universally  service- 
able (Fig.  113) ;  but  usiiallya  concave  mirror,  with  a 
forehead  strap  for  use  if  required,  and  an  ordinary 
silver  ear  speculum,  suffice. 


526  Manual  of  Suhgrry.  ^ 

A  healthy  drum-head  appears  of  a  dsHcate  blottB 
groy  colour,  and  through  it  is  seeo  the  handle  of  thn 
Dialleus  ni Tilling  downwHirda  and  backwards,  with  tliu 
ap*x  of  the  white  spot  at  its  exti'einity,  J 

To    imt   a    patient's    hearing  pouter,    bring    tbu 
watch  or  other  sound-producer  gradually  to  the  ean^l 
and  make  a  note  of  the  distance  at  which  it  is  finH 
audible.     Conversational  tests  must  be  applied  so  U^ 
to  preclude  lip-reading.     It  should  be  borne  in  mind 
that  the  relative  audibijity  of  different  sounds  may 
vary  with  the  patient's  condition.     The  tuning  fork 
applied  to  the   forehead  distinguishes  betwixt  mere 
obstruction  to  the   passive   of  sound  reaching    the 
meatus  and  defect  in  the  auditory  nerve  (i.e.  betwixt 
impairment  of  the  Gound-conducting  and  the  Bound- 
perceiving  capacity  of  the  eai-),  its  vihrationB  in  the 
former  case  being  by  reverberation  considerably  in- 
tensified, Edthough  the  ear  may  be  totally  insensitive 
to  aerial  sound  waves.     Diminished  audibility  of  bone- 
conducted  sounds  may  be  due  to  (1)  senile  ohauges  in 
the  auditory  nerve,  or  (2)  to  acute  otitis. 

Whispering,  in  which  diminution  in  the  vowel 
sounds  renders  the  cotisonants  the  more  easily  dis- 
tinguishable, is  usually  better  heard  by  the  deaf  than 
ordinary  speecL  Increase  in  the  apparent  perccptiui} 
of  high  musical  tones  is  said  to  indicate  greater  though 
limited  tension  of  the  drum-head,  or  breach  of  its 
substance,  admitting  the  easy  passage  of  short  sound 
waves  to  the  labyrinth.  Tlie  audibility  of  high  sounds 
is  best  arrived  at  with  the  aid  of  Kooig's  rods,  or 
Oalton's  whistle.  Paracentesis  Willisii,  or  improvement 
in  the  hearing  of  some  deaf  persons  dui-ing  noise,  is 
compatible  with  very  different  conditions  of  the  drum, 
&nd  may  be  due  to  an  exaltation  by  the  noise  of  the 
impaii-ed  functions  of  the  auditory  nerve,  without  the 
creation  of  corresponding  auditory  impulses.  Another 
and  perhaps  move  ^■mlmble  explanation  is,  that  the 
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utprorement  in  a  noise  is  coimequeub  on  tLe  extra 
aliakiiig  of  osaicleB  which,  have  become  fixed  from  somo 
catarrhal  inflammation. 

Diseases  of  the  eiternal  nieatiis  of  the    , 

eai'.— Impacted  loax  itt  tbe  ear  can  usually  be  re- 
moTed  by  gentle  ayriiigiiig  with  water  at  100°  F.  ; 
in  some  iustauces  it  should  be  previously  softened  by 
the  installation  of  warm  solution  of  bicarbonate  of 
soda  (gi".  X  ad  ij),  which  is  especially  useful  in  exam- 
ples of  keratosis  obturana  (over-accumulation  in  the 
meatus  of  epithelial  lamina). 

Abnormal  dryness  of  the  external  meatus  m.ay  be 
indicatory  of  disease  of  the  internal  ear.  Fhiidity 
and  offensivenesa  of  cerumen  in  children,  if  not  cor- 
rected, are  apt  to  lead  to  catarrhal  inflammation  or 
worse  results. 

With  patienta  complaining  ot/oreiffn  bodies  in  tlie 
meatus,  it  is  well  to  ascertain,  by  means  of  the  specu- 
lum, that  there  is  actually  anything  foreign  to  be 
removed.  Avoid,  where  possible,  iuatrumental  inter- 
ference, to  which  complete  inaction  may  he  preferable. 
Careful  syiTnging  along  the  roof  of  the  meatus,  the 
auricle  being  drawn  upwards  and  backwards,  is 
generally  all  that  is  required,  the  patient,  if  necessary, 
being  placed  on  his  side  or  back.  But  this  treatment 
should  not  be  adopted  if  the  foreign  body  has  occa- 
sioned much  swelling  of  the  soft  jiarts ;  in  this  case 
the  inflammation  should  be  relieved  by  leeching  freely 
in  front  of  the  tragus.  The  offending  substance  may 
BOmetimes  be  removed  by  afiixing  it  ^th  glue  or 
coaguline  to  a,  piece  of  linen  or  a  brush,  or  by  the 
use  of  adhesive  plaister  on  a  Btiing.  If  it  is  swollen  ■ 
by  absorption  of  moisture,  the  use  of  glycerin  may  be 
effectual.  In  some  coses  an  aniesthetio  is  necessary. 
Epileptiform  convulsions  oi"  symptoms  like  those  ot 
Mcniei'e's  disease  BOmctimos  result  from  iiritatioD 
caused  by  foreign  bodies  in  the  meatus. 
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For  6oi^  in  the  meatus,  poultices  (not  admisBiU 
in  other  instances  of  aural  inflamniation),  glycerine 
applications  to  relieve  pain,  and  lancing  and  snbse- 
queut  treatment  with  boracic  acid,  should  be  resorted 
to.     Defective  house-di'ainage  is  said  to  be  the  cause 

Iniecta  or  their  larvie  in  the  auditory  canal  can 
be  destroyed  by  warm  oil  or  chloroform  vapour,  and 
then  removed  by  syringe  or  forceps. 

Aspergillus,  the  fungus  most  usually  i 
the  ear,  follows  on  eczema  or  other  inflammat^ 
afiectin;;  the  epidermis.  Its  growth  is  fostered  li 
damp,  ill-ventilated  atmosphere.  With  the  aympt 
characteristic  of  inspissated  ceru: 
pain.  It  is  best  combated  by  frequent  applications^ 
solution  of  lead  acetate,  chlorinated  If 
sium  permanganate,  or  by  chlorine,  bromine,  i 
iodine  water,  or  applications  of  alcoholic  2  to  1  i 
centi  solution  of  salicylic  acid. 

Narrowing   of  tlie  meatus  from   chrc 
tion  indicates  recourse  to  constitutional  remedies,  a 
locally     the   application  of   strong   solution  of   b" 
nitrate,  or  of  ointment  of  ung.   hydrarg,  nit,  and  u 
zinci  (1  to  8).     The  insertion  of  a  Beries  of  lubrii 
short  imperforate  di'ainoge  tubes  may  at  times  be  a 
fill.      Erysipelas,  molluscous    or   sebaceous  tumoi 
and  various  other  causes  of  stenosis  must,  of  n< 
receive  specific  treatment. 

Otorrhagia  (bleeding  from  the  external  audita 
meatus)  usually  results  from  polypus,  or  it  n 
due  to  injury  to  the  base  of  theskuil  or  to  the  ii 
carotids,  the  membrana  tympani,  or  the  walls  of  t 
meatus.  It  may  occur  also  in  purpui'a,  yellow  fev( 
and  malignant  smalt-pox,  in  acute  auroJ  catarrh,  1 
Bright's  disease,  in  the  condition  knt 
suppression  of  tbe  n 
£ar  cQiighi     due  to  irvitation   of   the  extecn 


^K  origncs  aisea 

^M         biemorrhagica, 
^^k  "  £ar  coui 

mm. 
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F  jBiuditoTy  meatus  or  of  the  out«r  !ayer  of  the  dnim- 

[  liead,  is  regarded  as  a  reflex  result  of  aSbction  of  a 
branch  of  the  pneuinogastric  supplying  the 

Diminution  in  the  caUbre  of  the  externa]  auditory 

I,  canal  from  diffuse  thickening  of  its  bony  walls  may  be 
treated  by  the  insertion  of  small  ivory  bougies.     The 

1  commonest  bony  outgrowths, 
Sneatus  originate  usually  in  inflammation  of  the  middle 
ear,  are  of  rapid  growth,  and  mtwtly  pedunculated. 
Being  of  the  nature  of  upongy 
osteomata,  they  can  be  removed  by 
the  ecrascur.  In  minute  structure 
they  resemble  newly-fonned  bone. 
The  majority  of  tie  multiple  out- 
growths, which  are  commonest  in 
the  wealthy  classes,  are  more  com- 
pact, and  histologically  comparable 
with  syphilitic  nodes  on  the  cranial 
flat  bones.  True  ivory  exostoses, 
or  hyperostoses,  are  still  denser  in 
structure,  and  of  rarer  occuirence  ; 
are  painless,  and  usually  bilateral  ; 
and  are  the  effect  neither  of  active 
inflammatory  changes  nor  of  con- 
genital tendency,  biit  apparently  of  a  chronic  irritation 
of  the  meatus,  such  as  is  producible  (as  the  author 
first  pointed  out)  by  constant  aea-lwthing.  For  thci 
i-einoval,  drilling  with  Matthewson's  dental  engine  has 
proved  the  most  effective  measure.  During  the  opera- 
tion a  steel  guard  is  needed  to  protect  neighbouring 
structures. 

Diseases  of  the   auricle  and  asRoeiatcd 
parlSi — ■  Mnlformationg  may  be  due  to  defectivf 
excessive  developmental  activity  in  the  tissues  hound- 
ing the  first  postoral  cleft,  in  the  minute  folds 
which  dermoid  oyste  in  the  external  meatus  probably 
originate. 

I  1-21 
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Among  other  afFoctions  of  the  auricle  are  warta,* 
chalk  stones  in  the  upper  part  of  the  helix  in  go«ty 
pei-sona,    epithelioma,   keloid  growths,  and  oicatrieea 
caused  by  ear-ring  punctures,  traumatlo  and  idiopathio 
othsematomataj  or  blood  tumours,  herpes,    erysipt' 
(usually  chronic),  and  syphilitic  eruptions. 

Idiopathic  oOuKniatoinata  usually  occ 
insane,  and  are  pathognomonic  o£  disease  of  the  b 
of  the  brain.  In  eczema  of  the  auricle  it  is  imports 
to  ascertain  that  topical  applidfl 
tions  are  not  being  rendered  n 
less  by  uncured  otorrheea,  " 
tagioiia  impetigo  of  the  ai 
requires,  first,  removal  of  f 
aud  then  destruction  of  pus  ' 
carbolic  lotion  and  mercurial  oin 
ment.  Chilblain  is  best  treats 
by  warmth  and  spirit  linimei 
and  pruritus  by  soothing  i 
and  ointments  containing  opitu 
creasote,  hydrocyanic  acid, 
mercurials.  Ichthyosis  of 
auricle  is  alleviated  by  the  c 
tinued  application  of  glycerine.  For  lupus  erythei 
tosua  treat  by  early  inunction  with  cod-liver  i 
followed  by  scarification  and  general  tonics. 

SyptailiSf  either  secondary  or  tertiary,  has  \ 
observed  to  afiect  the  ear  (probably  both  the  midc^ 
ear  and  labyrinth),  by  bringing  on  (1)  changes  in  t'^ 
drum-head ;  and  (3)  deafness,  which  is  usually  painl 
and  unilateral,  is  rapid  in  onset,  and  is  like  that  prodacfl 
by  obstruction  in  the  meatus,  so  that  by  bone  condOGj 
tion  a  tuning  fork  is  better  heard  in  the  afiected  e 
I  sypliilis  attacking  the  labyrinth  or  audita 
nerve  may  cause  deafness,  commonly  absolute,  of  c 
or  both  ears,  the  healthy  ear  alone  being  then  wnsitii 
to  bone-conducted  souuA.      S"i^\i\\\t\&  throat  c 
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is  a  not  uncommon  origin  of  acute  aural  oatan-h. 
KervouH  deafness  from  hereditary  Byphilis  generally 
comes  on  between  the  ages  of  10  and  16,  t 
chronic  interstitial  keratitis,  and  is 
much  more  common  in  girls  than 
boys.  Undoubtedly  the  beat  treat- 
ment is  the  administration  of  grey 
powder ;  but  the  prognosis  is  un- 
favourable. 

Aural  catarrh. — Acute  aural 
cataiThal  inflammation,  usually  uni- 
lateral and  the  result  of  catching  a 
cold,  is  characterised  by  increased 
vaaculariiy  of  the  drum-head,  and  by 
continuous  intense  pain  preceding  the 
discharge,  as  also  by  pain  on  eructa- 
tion or  forcible  expiration,  and  in 
children  notably  by  intolerance  of 
rest  of  the  head  on  the  side  affected. 
Convulsions  are  an  occasional  compli- 
cation. Fomentation  by  instillation 
of  warm  water,  mi!d  purgation,  the 
careful  use  of  Politser's  bag  to  favour 
escape  of  pent-up  pus  from  the 
Eustachian  tube,  and  also  leeching  in 
front  of  the  tragus,  are  the  usually 
efficacious  modes  of  treatment.  Simple 
acute  non-suppurative  catarrh  rarely 
causes  perforation  of  the  drum-head. 
It  may  originate  in  inflammation  of 
that  structure  only  (myringitis).  Foul 
air  and  also  over-dosoa  of  quinine  Pg.  iia.  —  P 
have  both  been  known  to  produce  i^^pIS'.  " 
aural  catarrh.  In  cases  of  chronic 
catarrh  attention  should  be  given  especially  to  the 
promotion  of  the  general  health  by  tlie  use  of  warm 
clothing,  by  the  administration  of  cod-liver  oil^  and. 
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also  by  the  application  of  astriugenta  to  the  throat  \ 
and  of  iodine  over  tlie  mastoid  process  ;  inflation  of  the  J 
tympanum  with  Politzer's  hag,  or  with  simply  a  piece  oC  "l 
rubber  tnbing  in  the  case  of  children,  f 
may  often  prove  of  great  value.  J 

PoUtzerixation,    commnnly   praotuedd 
at  the  moment  of  Bwallowing,  may  ba>j 
pi-omoted  also  by  the  pronunciation  of  H 
certain    syllables    (as    "  huck "),    or   by 
pufiing  out  the  cheeks.     The  diagnostic 
or  auscultation  tube,  one  end  of   wbich 
is  placed  in  the  patient's,  the  other  in 
the  surgeon's  ear,  enables  the  observer, 
by  tlie  sound,  gurgling  or  whistling,  atti 
tlie  moment  of  politzensation  to  ascertaia  I 
the  existenoe  of  fluid  in  the  tympaoud^l 
or  of  a  perforation  in  the  dnira-head.         1 
Excision  of  the  tonsUs  and  prolonged!  I 
treatment  of  the  naso-pharynx  may  bS'l 
necessary  in  cases  of  deafness  from  coiiJ.| 
tinned  closure  of  the  Eustachian  tube 
one  evil  result  of  which  is  i 
ward   bulging  of    the   drumhead  itfsOL  I 
exhaustion  of  the  tympanic  e  ' 

In    aural    catarrh     unbenefited    b]^l 

politzensation,  the  Eustachian  cathet^fl 

I  must,  except  with  children,  be  employed*' 

f|  To  those  who  are  unaccustomed  to  1'  * 

2  ,         instniment,  the  following  method  of  u 

it  will  be  found  serviceable.     It  ehouU 
be  passed  along  the  floor  of  the  nares  b 
the  posterior  wall  of  the  jiharyns,  with 
drawn,  and  turned  inwards  to  hook  r 
the  vomer,  and  then  semirotated  downwards  till  \ 
point  is  directed  outwards  and  slightly  upwards,  whoa] 
it  enters  the  mouth  of  the  Eustachian  tube.   The  ij 
<fuction  of  air  jar  ftiuda  into  the  tul>e  is  beat  e 
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througliapieceofindiarubber  piping  connected  -with  the 
injector  or  iniJiarubber  bag,  wfiich.  is  suspended  from  the 
operator's  coat,  and  is  compressed  with  the  right  hand 
while  the  left  steadiea  the  catheter.  Variable  hearing 
L  pretty  sure  sign  of  defective  action  of  the 
Eustachian  tube.      Its  intermittent  and  progreasive 


Fig.  Ua—'ni*  EaiUclilim  CatlieteT  in  podtioii. 


dilatation  by  bougies  introduced  through  a  catheter 
has  been  successfully  practised  by  Meniere  Hud  others. 

In  chronic  non-auppui'ative  inflamniation  of  the 
middle  ear,  vapours  of  ammonium  chloride  are  recom- 
mended in  a  catarrhal  and  simple  or  iodised  aqueous 
Tapour  in  a  dry  condition  of  the  mucous  membrane ; 
but  injection  of  asti-ingent  and  slightly  stimulating 
fluids  is  often  usefuL 

Daily  massage  over  the  mastoid  i-egion  ia  recc 
I  mended  by  Eitelberg  for  acute  and  subacute  middle- 
I  ear  catarrh. 

Where   the  cause  of   deafness   is  due,  ncA.  -te 
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drficiency  of  tttmoapteric  pressure  but  to  tliiekeni  _ 
of  the  mucous  lining  of  tlie   middle  ear,  or  to   adh<s'1 
eions  within  the  tyuipauuui,  the  local  effect  of  Boluti(»i  J 
o£  potassium  iodide   (gr.   x  ad  ^)   ia  heneficial  ;  and,'   ' 
similarly,  weak  solution  of  iodine,  copper  "aulphat^ 
potash,  silver  nitrate,  or  of  chloral  hydrate  may  be  very 
efficacious,  as  well  as  the  internal   administration  of 
potassium  iodide  and  mercury   perchloride,  these  ls;Bt 
particularly  in  strumous  patients.      The  s 
adhesions  is  sometimes  to  be  effected  by  the  i 
pneumatic    tractor,       Bing,    of    Vienna,    states    that 
words  Bpoken  into  the  Eustachiao  catheter  are   not 
heard  if  the  stapes  is  fixed,  fixatioo  of  the  malleus  and 
incus  alone  not  preventing  their  audibility. 

Adenoid  vegetations  in  the  pharynx  may  be  tha  J 
source  of  deafness  by  closing  the  mouth  of  a  healthjr-J 
Eustachian  tube,  or  by  so  blocking  the  cares  that  swal-j 
lowing  occasions    rarefaction    of  the    tympanic   i 
These   growths    may   be   removed  very    easily  witft 
instruments,  or  even  with  the  finger  nail. 

SerouB  effusions  in  the  tympanum  are  commonly] 
absorbed  after  politzerisation.     Where  catheteriaatioi] 
does  not  avail  for  syiinging  out  the  tympanum,  punos'S 
ture  of  the  drum-head  may  be  of  value.     This  should^ 
be  effected  in  the  lower  portion,  before  or  behind  tbs  1 
handle  of  the  malieua      The  tympanum  can  then  bflf  | 
evacuated  by  inflation,  or  by  the   use  of   a  Siegh 
speculum.     Paracentesis  is   required    also    when, 
acute    suppurative   aural    inflammation    (a    posBibloi  J 
sequela  of  scarlet  fever,  typhoid,  typhus,  diphtheria,  J 
and  other  diseases),  pus  pent  up  in  the  tympanui 
fails  to  burst  through  the   membrana  tympar' 
escape  through   the    Eustachian   tube,   and  ao 
the  drum-head  to  bulge  outwards.      Spontaneous  i 
foration  is  otherwise  a  probable-event;  but  in  bo 
ciises    the    accumulated     pus    rapidly    produces    fatatn 
zneniiigitis  or  cereltrB.\  aljscesa. 


Otorrhcea. 


535 


I 


or  discLftrge  oF  t]te  pus  from  tbe  middle 
ear,  ia  not  necessarily  ushered  in  bj  acute  otitis,  being 
e.g.  a  common  eyraptom  in  struma.  For  treatmeat, 
tbe  main  indications  are  reatomtion  of  the  general 
health,  thorough  cleansing  of  the  ear,  and  frequent 
syringing  with  warm  water,  and  afterwards  the  ap- 
plication of  lotiotis  containing  zinc  salts,  carbolic 
acid,  or  rectitied  spirits.  These  va,rious  astringents 
should  be  changed  occasionally.  Counter-irritation 
behind  the  ears,  and  the  insufflation  of  powdered  alum, 
iodoform,  or  boracic  or  salicylic  acid,  and  repeated  ap- 
plications of  boroglyceride,  may  bo  very  useful.  The 
origin  of  indammation  in  an  atmosphere  contaminated 
with  sewer  gas  must  be  guarded  against.  The  intro^ 
ditction  into  the  tympanum  of  a  medicated  fluid  poured 
into  the  meatus  may,  when  a  very  small  perforation 
in  the  drum-head  exists,  be  simply  effected  by  Val- 
salva's method  of  closing  the  mouth  and  nostrils,  and 
blowing,  the  bubble  of  air  then  conveyed  by  the 
Eustachian  tube  being  replaced,  as  it  passes  out 
through  the  drum-heud,  by  a  drop  or  bo  of  tlie 
fluid.  Neglected  otorrhcea  may  become  chronic,  and 
may  cause  polypus,  thickening  of  the  ilrum-liead,  de- 
struction of  the  ossicles,  and  curies  of  the  mastoid,  or 
even  facial  paralysis,  hjemon'hage  from  the  carotid 
artery,  inflammation  of  the  brain,  epilepsy,  or  by  the 
formation  of  thrombi  in  the  lateral  sinus  or  the  jugu- 
lar, pyaimic  lobular  pneumonia. 

Affevtions  or  tlic  nienibrana  tympani. — 
Traumatic  slits  or  cuts  in  the  membrana  as  a  rule 
heal  readily,  and  the  tendency  in  cases  of  direct  injury 
generally  is  towards  reoovery.  Perforations  from 
disease,  however,  are  apt  to  become  permanent,  if 
otorrhiBa  be  not  arrested,  and  the  health  of  the  middle 
ear  restored.  A  perforation  is  not  incompatible  with 
fair  audition,  its  position  and  the  state  of  the  ossicles 
Laving  considerable  influence.      Deafness  owing  to  a 
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perforation  or  to  separation  of  the  ossicles  i 
times  greatly  Vienetited  by  the  proasure  or  support 
aSbnled  by  an  artiticiai  membrane  or  a,  plug  of  cottoa 
wool,  whicli  may  be  suitably  combined.  Dr.  0.  W. 
Tangeman  has  recorded  a  case  of  double  perforation 
successfully  treated  by  akin  grafting.  Mammillifonn 
perforations  may  be  effectually  treated  by  instillation 
of  rectified  spirit,  as  shown  by  Professor  Zaufal 

Disease  of  the  mastoid  process  is  character- 
ieed  by  deep-seated  local  pain  and  signs  of  infiamnia- 
tion.  Early  and  thorough  incision  over  it  down  to  tho 
bone,  f  oUowed  by  free  leeching,  repeated  washing  with 
antiseptic  and  astringent  lotions,  and  treatment  of  t: 
general  health  ehould  invariably  be  resorted 
Should  these  measures  fail,  in  order  to  obviate  t 
dangers  of  retention  of  pus,  trephining  about  a  quarts 
of  on  inch  behind  the  meatus  and  a  little  below  t' 
level  of  its  upper  wall,  or  the  removal  of  carious  b 
by  knife  or  prol)e  is  necessary. 

^Polypi  of  the  ear,  genei-ally  due  to  catarrh  ther 
from,  iirc  composed  of  tissue  which  is  either  (1)  soft  a 
granular ;  (2)  mucous ;  (3)  fibrous ;  (4)  hyaline 
gelatiniform  or  myxomatous,  the  lEiat  being  the  n 
Their  common  seat  is  the  tympanum. 

Granuhition  tissue  in  the  ear,  if  not  amenable  % 
the  treatment  for  aural  catarrh,  or  to  the  instillatioll 
of  rectified  spirit,  or  touching  with  perchloride  of  ii 
may  require  removal  by  scraping. 

For  the  larger  polypi  BKciaion  with  a  snare  Bn<^  M 
Wilde's,  ajid  subsetjuent  cauterisation  of  the  root  witlj 
saturated  solution  of  nitrate  of  silver  with  clilora«eta( 
or  chromic  acid,  and  removal  of  the  caui^e,  compi 
appropriate  treatment.  Mucous  polypi  may  be  slir 
or,  if  small,  obliterated  by  rejieated  instillatioa  i 
rectified  spirit 

Abscesses  of  the  brain  due  to  ear  dlsen 
usually  siugle,  and  situate  in  the  white  i 


I 
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of  the  hinder  part  o£  the  middle  lobe,  the  posterior 
lobe,  or  the  cerebellum. 

Pain  in  tlie  ear,  if  not  the  re!jiilt  of  a  recog- 
nisable aSectioa  of  the  meatus,  points  either  to  simple 
catarrh,  or  to  more  or  less  a«ute,  and  hence  dangerous, 
otitis  interna.  Pain  caused  by  an  affection  of  ^e  ear 
may  not,  however,  be  distinctly  referable  tothatoi^an. 
Conversely,  aural  neuralgia  may  be  caused  by  dental 
caries  or  by  general  malarial  poisoning. 

Diseaec  of  tbe  intema.1  ear,  i.e.  of  the 
labyrinth  and  its  contained  structures,  rareiy  primary, 
is  secondarily  of  either  traumatic  or  coiiBtitiitional 
origin.  Traumatic  causes  are  repeated  concussive 
shocks,  injuries  to  the  brain,  or  local  lacerations,  and 
efiusion  of  blood  or  serum  ;  and  the  constitutional 
include  developmental  defects,  exposure  to  cold, 
rheumatic  degeneration,  middle  ear  affections,  fevers, 
mumps,  syphilis,  meningitis,  and  Eoiiietiiues  tAl>es 
dorsalia.  Lesion  of  the  internal  auditory  apparatus 
is  distinguished  by  deficient  perception  of  both 
STftniftlly  and  aerially  conducted  vibrations;  the  patient 
suffers  from  true  nervous  deafness.  Nervous  deafness 
dependent  on  hypenemia  of  the  labyrinth  ia  at  once 
relieved  by  leeching  and  blistering  behind  the  ears. 

Mcoi^rc'B  disease  is  by  some  authors  under- 
stood to  be  dmply  bsemorrhage  into  the  Bemicireular 
canals ;  by  others  it  has  been  more  comprehensively 
defined  as  an  abnormal  nervous  irritation  in  the  semi- 
cuxiular  canals,  or  inflammation  in  these  or  the  middle 
ear,  causing  vertigo.  Its  vital  or  medullary  symptoms 
ie.g.  faintnesa,  perspiration,  irregularity  of  pulse) 
have  been  held  due  to  aflbction  of  the  cochlear  nerve, 
and  its  locomotor  or  cerebellar  symptoms  (vertigo 
■with  or  without  reeling)  to  affection  of  tjie  semicircular 
canals.  In  cases  regarded  as  typical  the  giddiness  is 
usually  preceded  by  a  feeling  of  vertical  rotation,  and 
is  accompanied  by  that   of  forward   and   backward 
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movement  about  a  transverse  axis.  Subjectiiii 
auditory  sensations  are  caminon.  The  attack^  tend 
to  mei^e  into  an  Labitual  vertiginous  state.  Counter- 
irritation  behind  the  ears,  lai^  doses  of  potassium 
bromide,  and  also  quinine  and  ammonium  chloride,  q 
useful  in  many  instances.  As  vertigo  may  be  \ 
dueed  in  a  variety  of  ear  lesions,  the  discovery  it 
treatment  of  the  cause  must  be  aimed  at. 

Electricity  in  aural  disease.— The  induil 
electrical  current  has  been  successfully  employed  J 
Eieveral  cases  of  intratjmi  panic  disease ;  and  sdmiq 
tion  of  the  ear  muscles  by  the  coutiuuoua  cur 
sometimes  beneficial. 

Tinnitus  anrinm,  or  persistent  subjective 
in  the  ears,  when  not  ascribable  to  sympathetio  'I 
to  cerebral  stimulation  of  the  auditory  nerve,  i 
appear  to  be  usually  the  result  of  abnormal  p 
upon  the  labyrinthine  nerve  fibres,  which  i  _ 
generally  due  to  some  affection  of  the  drum-bead.  1 
may  be  dependent  on  spasm  of  the  tensor  tymponi  ^ 
stapedius,  or  on  the  existence  of  free  fluid  i 
tympanum,  and  may  occur  also  as  a  symptom 
various  disturbances  of  the  circulation,  in  delw" 
alcoholism,  exophthalmos,  and  other  conditions, 
its  alleviation  have  been  employed  tneditoni 
pilocarpine  injections,  zinc  valerianate,  digitalis,  s 
ammonium  chloride,  quinine  and  morphia  combinl 
and  hydrobromio  acid,  and  locally  ohloi'Oform  " 
and  warm  glycerine  and  laudanum  for  the  n 
strychnine  solution  injected  through  the  Eusta 
catheter,  the  air  douche,  faradisation,  and  section! 
the  posterior  fold  of  the  membrane.  AutophonyJ 
the  hearing  of  one's  own  voice  in  the  head,  a  symj  ' 
in  sundry  aural  affections,  appears  to  result  \ 
defective  mechanical  action  of  the  membranB,  or  \ 

or    deaf -dumbness,    affects  ' 
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an  average  one  person  in  some  1550,  and  males 
more  than  females.  It  is  congenital  or  acquii-etl, 
according  as  produced  by  causes  arising  before  birtii 
(consatiguiiiity,  heredity,  syphilis,  iuebiiety,  e.y.)  or 
after  birth  {as  fevers,  scrofula,  catarrhal  iuflanimation, 
aad  falls  and  blows).  It  is  rare  that  the  immediate 
parents  of  deaf  mutes  are  deaf  and  dumb.  For  the 
acquisition  of  speech  by  deaf  mutes  the  German  or  pure 
oral  method  is  that  best  adapted,  the  pupil  teaming 
both  by  personal  practice  and  by  ocular  demonstration 
(lip-reading)  the  mechanism  of  speecli. 

Instm mental  aids  In  dcaAicss. — Of  the 
various  instruments  for  the  improvement  of  hearing 
by  reflection  of  sound  a  hollow  cone  is  the  simplest 
and  moat  efficient.  Small  globose  or  conical  resonators 
niny  be  of  great  beneiit.  Hearing  through  the  teeth 
may  be  rendered  possible  by  the  use  of  the  audiphone 
or  one  of  its  numerous  mocliiications. 


XIV.     DISEASES   OF   THE    EYE. 

fi.  SIahcub  Q 
DisBAHEs  OF  THE  Eyblids. 
ANATOMicAtLT  the  eyelid  is  a  complex  Btracture,  a 
its  diseased  conditions  are  correspondingly  varied  in 
cliaracter ;  its  skin  and  cutaneoiis  glands,  conjuiictival 
ruucona  membrane,  muscles,  Meibomiaa  glands,  taisal 
"cartilage,"  and  eyelashes,  with  their  follicleB  and 
sebaceous  glands,  are  all  liable  to  be  aft'ected.  Again, 
the  position  of  the  lid  is  such  that  any  departnre 
from  the  healthy  condition  readily  causes  discomfort 
Paralysis  of  the  muscles  and  affections  o£  the  c 
junctiva  of  the  lid  will  be  more  appropriately  c 
sidered  lat«r. 

Blepharitis. — The  edges  of  the  lids  are  s^ 
prone  to  disease,  and  principally  to  a  chronic  fi 
iullammation  known  as  marginal  blepharitis.      In  ti 
more  severe  forma  of  thia  affection  the  pal])ebral  b 
w  dusky-red,   swollen,  and   covered  with   hard,   i 
yellow    crusts.      On    removing   these   latter   i 
surface   is  exposed,    often   with    ulceration   o 
yellow   pustules    round    the    insertion    of    eyelai 
Eometimes  there  is  eczema  of  the  neighbouring  a 
If  neglected,  the  ulcers  may  damage  or  e 
the  cilia  follicles,  leading  to  badly  developed,  misplai 
lashes  (irickiasis),  or  to  more  or  less  complete  aha 
of  them.     Sometimes  we  get  ectropion  from  hyi 
trophy  of  the  conjunctiva,  and  epiphora  from  e 
of,  or  other  interference  with,  the  puncture, 
milder  forma  there  is  hypersecretion  from  the  c 
ceoiiB  glands,   leading  to    the    formation    of 
yellowish-white  crusts,  on  removing  which  t 
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Uie  underlying  surface  Bomewhat  reddened  but  not 
ulcerated.  SoinetimeB  we  have  mere  rednesa  of  the 
edges  of  the  lids,  eapenially  in  persona  with  delicate 
skin  and  light  complexion,  often  as&*jiated  with  some 
error  of  refraction  and  consequent  straining  of  the 
eyes.  This  condition  is  also  liable  to  be  ctmsed  by 
external  irritation,  as  exposure  to  dust  or  cold.  The 
moi-e  sevei-e  cases  usually  occur  in  strumous  children, 
and  frequently  date  ivoia  an  attack  of  measles. 

Treatmenl. — In  all  cases  we  must  attend  to  the 
general  condition  of  the  patient,  syrup  of  the  iodide  of 
iron  or  other  chalybeate  being  frequently  indicated. 
External  in-itants  and  over-use  of  the  eyes  are  to  be 
avoided,  and  glasses  ordered  if  necessai-y.  Locally, 
our  treatment  must  be  directed  principally  to  re- 
moving the  cmsta  and  preventing  flieir  re-formation. 
Warm  alkaline  lotions  [e.ff.  10  gr  of  biborate  of  soda 
to  tbe  ounce  of  water)  are  to  be  used  several  times 
diuly,  the  softened  crusts  then  picked  o9|  and  dilute 
nitrate  of  mercury  ointment  (1  pirt  to  7  of  vaseline) 
applied  to  the  roots  of  the  lashes.  In  very  severe 
cases  all  the  affected  lashea  should  be  pulled  out  and 
the  excoriiited  surface  of  the  lid  touched  with  a  strong 
solution  of  nitnite  of  silver  (20  gr.  to  the  ounce). 
When  the  laahes  have  been  destroyed  and  tile  lida 
everted  (Uppiliido)  we  cannot  hope  to  restore  a  healthy 
condition,  but  cleanliness,  astringent  lotions,  and 
slitting  the  everted  canaliculi  will  cause  much  im- 
provement. 

The  crab-louse  occasionally  takes  up  its  abode  on 
the  edge  of  the  lids,  and  its  eggs  are  then  found  dis- 
posed along  the  sides  of  the  lashes  like  little  dark 
beads.  At  a  superficial  glance  the  condition  might  be 
mistaken  for  blepharitis,  or  dirt  on  the  lashes.  The 
use  of  a  mild  mcrcuriiil  ointment,  such  as  that  men- 
tioned above,  will  soon  kill  the  p 

Hordeolum,  or  stye,  is  a  circumscribed  hard 
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swelling  at  the  outer  edge  of  the  margin  of  the  lie 
due  to  a  suppurative  inflaiumBtiou  of  one  of  the  sebi 
ceoua  glanda  at  the  roots  of  tJie  laahpa.  There  is  o 
siderable  pain  at  tirat,  and  luarked  swelling  f 
infiltration  of  the  adjacent  loose  tissue  of  the  lii 
moat  severe  cases  are  of  the  nature  of  boila  ; 
the  pain  is  very  acute,  and  there  is  often  conaidera 
chemosis  of  the  conjunctiva. 

JVeaiwieni.— In  an  early  stage,  touching  the  part 
with  nitrate  of  silver,  pulling  out  the  corresponding 
eyelash,  and  using  lead  lotion,   often  cut  short  tlie 
inflammation.     Later  on,  warm  applications  are  usefiil 
in  Boothing  the  pain  and  in  hastening  the  Buppuratiye  ■ 
process.    When  pus  has  formed  it  should  be  evacnate^-J 
General  treatment  is  often  indicated  by  the   coaditionfl 
of  the  patient,  mild  purgatives,  iron,  and  nitro-liydiii^f 
chloric  acid  being  frequently  eerviceable.    Some  yoax 
adults  are  particularly  subject  to  styes  occurring  %>■ 
successive   crops,   and    the    local    treatment    of    ; 
service  in  such  cases  is  the  use  of  an  eye  douche,  ii 
lead  lotion.     Styes  are  sometimes  associated  with  % 
error  of  refraction,  which  should  be  corrected  by  ti 
necessary  glasses.     At  other  times  they  are  di 
ou  some  defect   in    the   general  health,  or 
irritation,  as  from  blepharitis. 

DiBtictalasls  and  trichiasis  are  terms  nsed  ti 
signify  different  forms  of  displacement  of  the  eyelM 
produced  by  disease.  In  the  former  condition  t 
are  disposed  in  a  more  or  less  complete  double  n 
while  in  the  latter  they  are  obliquely  placed  i 
often  stunted  ;  in  both  affections  some  of  the  displai 
lashes  rub  against  the  cornea  and  thus  set  up  irritatii 
sometimes  leading  to  pannus  and  even  uloeratil 
The  usual  causes  of  trichiasis  are  blepharitis  i 
trachoma. 

TreMmeni.  —  Temporary    relief    can    always  \ 
afibrded  by  epilation  of  the  misplaced  lashes.     ~ 
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more  radical  operations  conaiat  eitlier  in  destroying  the 
cilia  at  fault  or  in  giving  them  a,  new  poeition.  If 
there  be  only  one  or  two  lashes  actually  rubbing  on 
the  cornea,  we  may  destroy  their  follicles  by  electro- 
lysis. In  more  severe  cases  we  may  remove  all  the 
offending  lashes  and  their  bulbs  by  judicious  excision 
of  part  of  the  lid  margin.  The  number  of  methods 
that  have  been  devised  with  the  object  of  transplanting 
the  misplaced  lashes  outwards,  suggests  the  unsatisfac- 
tory nature  of  the  results  usually  obtained.  For  an 
account  of  these  operations  the  reader  must  be  referred 
to  special  text-books  on  ophthalmic  surgery. 

Ankylo-blepharoiii  or  union  of  the  edges  of  the 
Tipper  and  lower  lida,  maybe  congenital,  but  generally 
arises  from  injuries  (wounds  or  bums)  or  from  ulcera- 
tion. It  is  rarely  complete^  Division  of  the  adhesions 
with  scissors,  and  attention  for  a  few  days  so  as  to 
prevent  reunion,  will  generally  effect  a  cure. 

GairopiOD,  or  inversion  of  the  lid  margin,  may 
affect  eitlier  the  upper  or  lower  eyelid,  but  its  natui'e 
usuiiUy  differs  in  the  two  cases.  It  always  causes  much 
discomfort  from  the  rubbing  of  the  laahes  against  the 
cornea.  Entropion  of  the  lower  lid  generally  occurs 
in  old  people,  and  is  then  due  to  a  spastic  contraction 
of  the  palpebral  fibres  of  the  orbicularis  muscle  in 
association  with  loose  senile  tissueii  It  may  be 
relieved  by  excision  of  a  strip  of  skin  and  orbicularis 
along  the  whole  length  of  the  lid,  a  little  below  its 
margin  j  sutures  may  or  may  not  bo  employed. 

We  also  occasionally  get  a  spasmodic  entropion 
of  the  lower  lid  from  the  prolonged  use  of  bandages, 
aa  after  cataract  extraction.  Generally,  repeatedly 
Ijruahing  a  little  collodion  outside  the  ltd,  a  little 
below  the  laalies,  is  sufficient  to  relieve  it,  and  in  any 
ease  it  soon  disappears  ou  discontinuing  the  use  of  the 
bandage.  Entropion  of  the  upper  lid  is  uanally 
organic,    due    to    a    cicatricial    contraction    of    the 
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conjunctiva  and  inversion  of  the  tttrsuB  fi-om  baM 
or  old  trachoma.  Relief  can  be  obtained  bj  radical 
removal  of  all  the  laMhea,  or  by  cutting  or  grooving 
tlie  "  cartilage "  as  in  Burow's  and  Streatfeild'a 
operations. 

EctropiOD,  or  eversion  of  the  lid  margin,  may 
be  caused  by  chronic  marginal  blepharitis,  or  by  relaxed 
tiHuues  in  old  age,  or,  again,  by  cicatricial  contraction 
{as  from  burns  or  wounds,  or  from  abscesses  in  caries 
near  the  orbital  margin) ;  or  it  may  be  due  to  a  rapid 
hypertrophy  of  conjunctiva,  as  sometimes  occurs  in 
purulent  ophthalmia.  The  lower  lid  ia  most  frequently 
attected.  This  condition  often  produces  much  de- 
formity, the  conjunctiva  is  usually  inflamed,  and  the 
eversion  of  the  puncta  causes  the  tears  to  flow  over 
the  cheek. 

Treatment. — In  the  non- cicatricial  cases  we  can 
(a)  remove  a  horizontal  strip  of  the  everted  conjunctivn 
and  trust  to  the  Bubsefjuent  contraction  drawing  the 
lid  into  position  ;  or  (b)  we  may  shorten  the  lid  by 
removing  a  V-shaped  piece  of  ite  entire  thickness  anJ 
bringing  the  edges  tc^ethev  with  sutures  or  a  hare-liji 
pin.  Cicatricial  ectropion  may  affect  either  lid, 
and  ia  often  only  partial.  The  remedial  operation 
necessary  must  therefore  be  determined  by  the 
particular  case,  but  the  method  most  frequently 
useful  in  ectropion  of  the  lower  lid  is  that  known  an 
the  V-Y  operation. 

BlepbnrospasiD  is  a  spasmodic  contraction  of 
the  orbicularis  muscle,  usually  a  reflex  result  of 
imtation  of  the  tifth  nerve.  It  may  occur  from  a 
foi'eign  body  in  the  eye,  a  phlyctenule,  etc.,  or  from 
caries  of  the  teeth.  In  other  cases  there  is  pain  or 
jireaaure  over  the  supra-orbital  or  other  branch  of  the 
tifth,  while  occasionally  it  is  met  with  in  weak 
liyaterical  subjects  without  any  evident  local  cause. 

The  trealDienl  must  be  determined  by  the  cause. 
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In  cases  dependent  on  ocular  conditions  any  foreign 
body  present  niuat  be  removed,  and  in  phlyctenules 
great  relief  is  afforded  by  the  use  of  cocaine  and 
atropine.  Counter-irritation  by  blister  or  seton,  and  ' 
the  cold  face-douche  are  also  often  of  great  Bervice. 
In  severe  cases  that  do  not  yield  to  otter  treatment 
canthoplasty  is  useful,  the  extenial  cantbus  being 
divided  with  scissors,  and  the  adjacent  conjunctiva 
united  by  suture  with  the  apex  of  the  incision. 

Ptosis,  or  drooping  of  the  upper  eyelid,  may  be 
mechanical,  congenital,  or  paralytic.  The  latter 
form  will  be  considered  later.  Ptosis  may  be  said  to 
be  mechanical  when  it  occurs  in  association  with  a 
shrunken  globe  or  empty  socket ;  or,  again,  in 
trachoma,  where  it  is  due  to  relaxation  of  the  upper 
conjunctival  fold  and  increased  difficulty  of  elevation 
of  the  lid  from  its  greater  weight.  The  congenital 
form  is  often  unilateral  and  varies  in  decree.  It  is 
said  to  be  due  to  imperfect  development  of  the  levator 
muscle.  In  these  latter  cases  the  appearance  may  be 
improved  by  the  removal  of  an  oval  piece  of  skin 
from  the  upper  lid,  so  as  to  cause  the  shortening 
desired ;  but  care  must  be  taken  not  to  leave  the 
cornea  permanently  exposed  by  removing  too  much. 

Certain  other  congenital  anomahes  are  to  be  met 
with  in  the  eyelids,  and  may  be  mentioned  here, 
Coloboma  appears  as  a  wedge-shaped,  fissure,  and  is 
usually  in  the  upper  lid.  The  treatment  consists  in 
jiaring  the  edges  and  uniting  them  with  sutures.  In 
very  rare  cases  the  lids  are  completely  absent. 
£plcauthDS  consists  in  a  fold  of  skin  passing  from 
"le  side  of  the  nose  to  the  inner  end  of  the  eyebrow 
id  concealing  the  inner  canthua.  It  commonly  dis- 
appears as  the  bridge  of  the  nose  is  developed ;  but 
should  it  not  do  so  the  deformity  may  be  removed  by 
excising  a  vertical  elliptical  fold  of  skin  from  the 
upper  part  of  the  nose. 
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Chalazion,    or   Melboinian  cyst,  j^ 

appears  as  a  hard,  round,  painless  tumour  in.  the 
substance  of  the  lid,  about  the  size  of  a  split  pea, 
and  its  position  is  reoognised  on  everting  the  lid  by  a 
greyish  sonii  translucent  iwtoh  in  an  area  of  increased 
conjunctival  vascularity.  It  is  due  jwrtly  to  an 
Ii J  per  trophy  oE  the  Meibomian  gland,  jiartly  to 
i-eteution  of  its  secretion  and  a  chronic  inflammation 
of  the  surrounding  tissues.  Occasionally  it  inflames 
acutely,  and  may  then  point  cutaneously.  Whera 
]K)sstble  it  is  always  best  to  open  it  by  a  crucial  con- 
junctival incision  and  remove  all  the  contents  vith  a 
scoop.  They  oft«n  occur  in  crops,  and,  like  styes,  1 
especially  frequent  in  young  adults. 

Tlie  other  tumours  which  are  not  infrequently^ 
found  on  the  eyelid  are  milium,  molluscuui  contagtosnm^^ 
xanthelasma,    and    ncevus.        Their    chitracter    bji4.'I 
appropriate  treatment   ai-e  the   same  as  when  thej^fl 
occur  in  other  Bituatlons,  and  do  not  demand  f  urthai 
description  here.      In  this  i-egion  we  may  also  £ 
congenital    dermoid   toiuoui-s,   warts,    fatty    tnmooi 
and  more  rarely  sarcoma  and  epithelioma.      The  t 
lid  is  a  favourite  situation  for  rodent  ulcer,  while  n 
itifrequeutly  wc  also  find  here  primary  and  tertit 
syphilitic  sores  and  lupus. 

Diseases  of  the  Lacrtual  Appaeatos, 
The   lacrymal  gland  is    rarely  acutely  i 
We  then  find  localised  aymptoms  of  inflammation,  fj 
pain  often  very  severe,  and  pus  generally  s 
It  should  he  evacuated  by  early  i 
may  be  the  result  when  the  pus 
own  way  out. 

Chronic    Innnminnlion   of  the  lacrj 
gland  is  more  commonly  met  with,  and  is  recog 
by  a  oircuuiscribed  hard  swelling  in  the  upper  outa 
part  of  the  orbit,  the  enlargement  being  visible  f 
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tliis  part  of  tliB  conitmctival  fornix  on  everting  the 
iipptr  lid  We  should  try  to  produce  absorption  liy 
local  application  of  iodine  or  mercurial  ointments. 
IE  pus  forma  it  is  to  be  evacuated  as  in  acute  cases. 
Very  rarely  we  get  a  blueish  translucent  swelling  in 
the  same  position,  viz.  np  and  out,  a  retention  cyst  in 
connection  with  the  gland  ducts  (dacryopa).  A  small 
seton  placed  and  tied  loosely  in  the  anterior  wall  of 
the  cyefc,  and  allowed  to  ulcerate  through,  is  a  good 
method  of  ti-eatiiig  this  affection, 

The  tumours  moat  liable  to  occur  in  the  gland 
itself  are  cysts  and  sarcomata.  When  necessary  the 
gland  can  be  extirpated  through  an  incision  at  the 
outer  orbital  raargiu  above. 

EpiptaoFB. — In  by  far  the  greater  number  of  cases 
of  laci-ymal  disorder  the  drainage  of  the  tears  is  defec- 
tive, in  consequence  of  which  they  run  over  the  cheek, 
and  we  get  the  condition  known  aa  epiphora,  fitilli- 
cidiuni  lacrimarum,  or  "  watery  eye."  In  such  cases 
it  is  well  always  systematically  to  examine  each  irnit 
of  the  diuina^e  system  in  the  natural  order  of  the 
passages  from  above  downwards. 

First,  then,  one  of  the  puncta  may  be  at  fault, 
(a)  from  displacement,  as  in  ectropion  ;  or  (6)  it  may 
be  obstructed  by  the  presence  of  a  foreign  body,  e.g. 
an  eyelash;  or,  again,  (c)  the  puncta  may  be  narrowed, 
sometimes  even  qiut«  occluded,  as  a  congenital  mal- 
formation or  as  the  result  of  old  inSammation. 

Next,  the  canaliculug  may  be  obstructed  by  a 
chalky  concretion  or  by  a  fungoid  growth  (leptothris) ; 
or,  again,  its  calibre  may  be  narrowed,  either  from 
swelling  of  its  mucous  membiane,  as  in  chronic 
lilepliaritis,  or  from  cicatricial  contraction,  the  result 
of  a  former  inflammation.  The  most  common  posi- 
tion of  stricture  is  just  at  its  entrance  into  tlie  sac. 

The  sac  is  subject  to  a  chronic  form  of  blen- 
orrhoea    and  to  acute    inHamuiation.      The    former 
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condition  is  generally  eitLer  the  result  of  eirteitt 
of  inflammation  from  tlie  conjunetira  or  from  the 
Schneiderian  membrane,  or  it  begins  as  a  simiile  dis- 
tension of  the  sac,  due  to  stricture  of  the  nasal  duct 
below.  The  increased  seci-etion  of  mucua  from  its 
thickened  walls  soon  bulges  the  sac,  and  we  find  a 
swelling  at  the  inner  canthus  which  can  geoerally  be 
dispersed  bj  pressure  (mucocele).  Tlie  contents  can  thus 
usually  be  foi-ced  backwards  through  the  canaliculi,  and 
ave  either  clear,  or  turbid  from  admixture  of  pus. 

Acute  dacryocystitis,  or  lacrymal  abscess,  is 
genei-ally  the  result  of  suppuration  of  a  mucocele. 
There  is  brawny  swelling  and  redness  of  all  the 
adjacent  part  of  the  face,  often  extending  to  the 
bridge  of  the  nose  and  half  across  the  cheek  ;  but  its 
most  prominent  part  corresponds  to  the  position  of 
the  sac,  where  the  shining  red  skin  seems  I'eady  to 
bui'st.  There  is  much  pabi,  and  considerable  general 
disturbance.  If  left  to  itself  the  pus  finds  its  way 
through  the  skin  over  the  sac,  but  often  burrows  for  a 
considerable  distance  before  doing  so,  thus  leaving  a 
large  ragged  sore ;  the  cicatrix  left  is  always  a  source 
of  deformity,  and  often  we  get  a  troublesome  Ji»tida 
ill  addition. 

Stricture  of  the  nasnl  dact  may  afi^ect  any 
]iart  of  it,  but  most  commonly  occurs  juat  below  the 
sac.  It  may  be  caused  by  a  uniform  circumscribed, 
or  by  a  valvular  swelling  of  the  mucous  membrane, 
by  fibrous  contraction  of  the  submucous  tissue,  or  by 
bony  outgrowths.  The  etiology  of  the  afiection  is 
obsctire,  but  some  cases  can  be  traced  to  a  syphilitic 
or  strumous  periostitis,  or  necrosis,  and  others  to  an 
extension  of  inflammation  from  the  nasal  mucous 
membrane. 

TrcatmenL — Foreign  bodies  in  the  puncta  or 
canaliculi  must  be  removed,  the  latter  being  slit  up  if 
necessary.     A  naiTowed  jmnctum  may  be  dilated  by 
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a  fine  conical  eoimJ,  or  enlarged  by  incision.  In 
epiphora  fi-om  ectropion  the  canaliculus  should  be  slit 
along  its  entire  length,  and  the  same  treatment  mnst 
be  fuliowed  in  stricture  of  the  canaliculus.  In  all 
caees  of  mucocele  and  stricture  of  the  nasal  duct  the 
upper  or  lower  canaliculus  is  to  be  divided  with  a 
"Weber's  knife,  and  a  probe  passed.  The  probing 
should  be  repeated  in  a  few  days,  and  the  interval 
gradually  increased  to  a  week  or  month  as  the  case 
improves.  The  probe  used  should  be  fairly  large  if 
it  will  pass  without  force,  a  convenient  size  being  No. 
6  or  6,  of  the  bulboua-ended  kind  known  as  Couper's. 
Washing  out  the  sac  and  duct  with  boracio  aeid  lotion 
is  aJso  useful,  and  a  weak  astringent  should  be  ordered 
for  the  conjunctiva.  In  cases  of  lacryiual  abaceB.4, 
^vhen  still  possible,  the  canaliculus  should  be  slit  and 
ithe  knife  passed  down  the  duct  so  as  to  divide  the 
lanterior  wall  of  the  saa  Warm,  lead  lotion  is  a  good 
application  afterwards.  If  the  case  be  far  advanced 
and  pus  already  pointing,  an  incision  should  be 
made  into  the  sac  with  a  Beer's  knife,  and  warm  ap- 
plications used  ;  when  the  swelling  has  somewhat  sub- 
aided  the  canaliculus  is  to  be  slit  aud  the  duct  probed. 

Diseases  op  the  Conjunctiva. 

The  conjunctiva  is  subject  to  inflammation  of 
different  forms  and  of  varied  degrees  of  severity,  to 
all  of  which  the  term  "  ophthalmia  "  is  often  applied- 
While  usually  the  whole  membrane  participates,  cer- 
tain kinds  of  conjunctivitis  are  localised,  at  least  at  tirat. 

Simple  cntarrlial  co^nnctiT'itish — Symp- 
tomi.  The  whole  conjunctiva  is  much  congested,  often 
showing  patches  of  ecchymosis ;  there  is  considerable 
muco-purulent  discharge.  The  lids  are  somewhat 
swollen,  softj  and  discoloured,  and  on  first  waking 
from  sleep  their  edges  are  glued  together.  Occasion- 
ally in  children  an  easily  detached,  sharply  limited 
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membrane  is  formed  on  the  palpebral  conjunctiva,  w 
be  carefully  diatingnisliBd  from  that  found  in  the 
diphtheritic  form.  The  disease  runs  its  course  in  fiwin 
eig>it  to  fourteen  days,  and  nearly  alwajB  attacks 
both  eyes.  Corneal  affections  are  rare.  The  patient 
connilains  of  a  b\iming,  gritty  sensation,  aggravated 
at  night  and  on  exposure  to  light 

Caiiscs. — It  is  esceedingly  contagious,  and  ia  very 
apt  to  spread  when  once  introduced  into  a  household  or 
school.  It  is  liable  to  occur  at  all  seasons  of  the  year, 
but  ia  especially  common  in  early  summer  and  late 
autumn.  Its  etiology  is  obscure;  sometimes  it  seems 
traceable  to  a  sudden  change  of  temperature,  as  on. 
coming  into  an  overheated  room  from  the  cold  outer  air. 

The  treatment  consists  in  using  a  cold  astringent 
lotion  (3  grains  of  alum  or  1  grain  of  sulphate  of  zinc  to 
1  oz.  of  water)  several  times  daily,  and  in  applying 
vaseline  to  the  edges  of  tlie  lids  at  bed  time,  so  aa  to 
prevent  gumming. 

Purulent  ophthalmia  (conjunctival  blenor- 
rhosa). — At  first  the  subjective  sijmptoma  are  like 
those  in  the  catarrhal  form  (sensations  of  burning  and 
grittiness),  but  soon  there  is  generally  severe  pain  in 
and  over  the  eye,  becoming  less  aa  the  discharge  be- 
comes more  profuse.  The  lids  are  swollen,  red,  and 
tense,  the  upper  being  also  much  elongated,  so  that  in 
severe  cases  it  cannot  be  fully  evei-ted  nor  the  eye 
fully  exposed.  The  entire  conjunctiva,  both  pul- 
pebral  and  ocular,  ia  much  swollen  and  injected,  the 
latter  being  frequently  chemosed  so  as  to  project  over 
the  corneal  margin.  The  secretion  is  at  first  watery, 
soon  becomes  opaque  and  whey-Iiie,  and  is  tinally 
thick,  yellow,  and  punilent 

Course  and  complications. — -The  discharge  lessens 
jpontaneously  in  the  coarse  of  a  few  weeks,  and  theiv 
is  not  much  tendency  to  connective  tis-sue  develop- 
ment.    The  ^aipe\iwi  coiiviM.ti.'Avfa.  i^tea 
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some  time  greatly  thickenei],  aud  its  aiu-face  oovere*! 
■with  closely  placed  ])romin.ent  granulations.  Except 
in  the  moat  severe  cases,  the  swelling  and  conjunctival 
injection  disappear,  aud  the  secretion  ceases  in  about 
three  weeks  under  treatment,  and  the  lids  gradually 
recover  their  origiuftl  smooth  mucous  lining,  Where  ■ 
tlte  chemosis  is  extreme  we  are  apt  to  get  corneal 
complications  from  strangulation  of  the  marginal 
corneal  vessels.  Sometimes  there  is  a  slight  ditfuae  , 
hnze  of  the  entire  cornea,  but  this  ia  not  so  danger- 
ous as  a  localised  purulent  infiltration.  The  latter 
ulcenitea  and  often  leads  to  perforation,  and  sometimes 
to  snbsetiuent  panophthalniitia.  Indeed,  from  the 
nature  of  the  discbarge,  any  loss  of  corneal  epithelium 
is  highly  dangerous,  and  we  must  be  exceedingly  care- 
ful to  avoid  causing  an  abrasion  in  our  efforts  to  evert 
the  lids,  and  in  our  use  of  the  brush  or  mitigated 
stick.  Pathologically,  we  find  in  the  acute  stage 
great  hypenemia  of  the  conjunctiva,  with  increase  of 
its  epithelium  and  hypertrophy  of  papillre.  Lymphoid 
cells  occur  diffusely  both  in  and  beneath  the  epithelium, 

GoMgea. — Purulent  ophthaJmia  results  in  some 
persons  (as  in  subjects  of  chronic  trachoma)  from  the 
contagion  of  an  ordinary  catarrhal  conjunctivitis,  but 
the  two  best  mai-ked  forms  of  the  affection  are  gonoi-- 
rhceal  ophthalmia  and  ophthalmia  neonatorum. 

(a)  ClonaiThieal  aptathalmia  is  due  to  inocula- 
tion with  discharge  from  another  similar  case,  or  from 
a  urethral  gonorrhcea.  The  patients  are  generally 
young  male  adults.  One  eye  only  ia  alTected  at  firet, 
but  the  other  nins  great  risk  of  infection.  The 
Bjniptoms  are  usually  severe,  and  the  condition  ia 
always  a  grave  one,  rerjuiring  every  attention. 

Trmtm«nl.—Ii  one  eye  has  escaped  infection  until 
the  patient  comes  under  observation  our  first  aim  ia 
to  protect  this  sound  eye  efficiently.  This  can  be 
done  by  putting  a  pod  of  dry  boraoio  acid  wool  ovw 
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tho  closed  lids,  and  covering  ita  entire  But 
sealing  its  edges  with  coJlodioa.  Tbis  must  be  re- 
moved at  least  once  a  day  for  piu^oses  of  examination 
and  cleansing,  and  a  fresh  pad  is  to  be  carefully  I'e- 
applied.  A  more  convenient  method  of  protection  is 
by  the  use  of  Euller's  shield,  consisting  of  a  watdi- 
glasB  inserted  between  two  squaies  of  indiarubber 
plaister,  each  of  which  has  a  large  round  hole  in  its 
centre  so  that  the  watch-glass  remains  uncovered  except 
just  round  ita  edge.  The  double  square  thus  prepared 
should  be  of  such  s,  size  tliat  when  applied  the  watch- 
glass  is  opposite  the  eye,  the  upper  edge  of  the  square 
just  above  the  eyebrow,  the  inner  along  the  nasal 
bridge,  the  lower  at  least  one  inch  below  the  edge  of 
tho  lower  lid,  and  the  outer  beyond  the  external 
orbital  margin.  All  these  edges,  except  the  lower 
part  of  the  outer,  are  then  fixed  securely  in  position 
with  strips  of  strong  adhesive  plaister ;  through  the 
watch-glass  tho  eye  can  be  kept  under  obBervation, 
and  the  patient  can  see  to  feed  himself,  etc.*  The 
patient  should  be  put  to  bed,  on  iced  astringent  lotion 
(four  grains  of  alum  or  one  grain  of  sulphate  of  zina 
to  the  ounce  of  water)  kept  constantly  applied  over 
the  lids  of  the  inflamed  eye,  and  a  solution  of  chloride 
of  zinc  (two  grains  to  the  ounce)'  dropped  into  the  eye 
three  to  sis  times  a  day,  the  frequency  varying  accord- 
ing to  the  amount  and  thickness  of  the  discharge. 
The  eye  is  also  to  be  washed  frequently  with  a  cold 
astringent  lotion,  and  as  soon  as  the  discharge  becomes 
thick  the  everted  lids  should  be  pointed  once  daily 
with  a  solntion  of  nitrate  of  silver  (twenty  grains  to 
the  ounce).  If  the  lids  are  very  tense  and  painful, 
two  or  three  leeches  to  the  temple  are  beneficial. 
Sometimes  it  is  impossible  to  evert  the  upper  Ud 
thoroughly  :  we  must  then  cut  through  tho  extemHl 
ind  ready  for 
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cantlius  with  scissors,  the  direction  of  the  woimd 
being  a  continuatioD.  of  the  curve  of  the  outer  end  of 
the  lower  lid.  If  the  secretion  collects  much  under 
the  Jids,  the  conjunctival  sac  should  be  sj ringed  out 
with  cold  water  two  or  three  times  daily  ;  vaseline 
applied  to  the  edges  of  the  lids  prevents  gumming 
during  sleep.  On  the  appearance  of  localised  corneal 
haze,  with  or  without  ulceration,  the  iced  astringent 
compress  must  be  discontinued,  cold  or  even  hot  poppy 
lotion  being  used  in  its  stead,  and  solution  of  sulphate 
of  eaerine  (two  grains  to  the  ounce)  dropped  into  the 
eye  six  times  daily.  The  brushing  of  the  lids  should 
be  continued,  but  we  must  be  very  careful  in  everting 
them,  lest  we  cause  rupture  of  the  affected  corneal 
tissue.  The  chloride  of  zinc  drops  may  be  discon- 
tinued, or  a  weaker  solution  employed,  but  they  do  not 
cause  much  irritation  even  in  cases  of  deep  ulceratioa 
Slitting  the  conjunctiva  ra()ially  with  scissors  when 
greatly  chemosed  is  to  be  recommended,  as  it  relieves 
the  tendency  to  strangulation,  llie  patient  should 
get  good  diet,  with  tonics  when  considered  necessary, 
and  any  urethral  discharge  must  he  treated  locally. 
A  mercurial  purge  should  be  given  if  the  bowels  are 
constipated  at  first.  When  the  conjunctival  discharge 
has  nearly  ceased  the  lids  may  only  be  brushed  once 
every  second  or  third  day,  and  thb  treatment  gradually 
discontinued, 

(i)  Ophlbalmia.  neonatorum.—This  is  pro- 
bably always  caused  by  inoculation  with  leucorrhteal 
or  gonorrhoeal  discharge  during  the  passage  of  the 
head  through  the  vagina.  It  is  usually  first  observed 
about  three  days  after  birth,  and  varies  much  in 
severity  in  different  eases  according  to  the  character 
of  the  infecting  secretion,  but  is  seldom  so  severe  as 
the  gonorrhceal  ophthalmia  of  adults. 

?Vfla(7nent — Both  eyes  ai-e  generally  affected,  but 
if  one  has  hitherto  escaped  and  the  other  be  severely 
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inflamed,  a  protective  of  cotton  wool  may  be  aj^^ 
plied  as  directed  above.  The  afl'ected  eye  is  to  b» 
hathed  frequently  with  cold  astringents  (alum  or 
sulphate  of  zinc),  the  conjunctival  sac  thoroughly 
syringed  out  several  times  daily,  and  vaseline  applied 
to  the  edges  of  the  lids.  If  there  is  much  discharge, 
chloride  of  zinc  drops  shonld  be  used  four  times  a  day, 
and  in  all  cases,  except  the  very  mildest,  the  lids  are 
to  be  brushed  daily  by  the  surgeon  with  solution  of 
nitrate  of  silver.  Peripheral  ulcers  of  the  cornea 
should  be  treated  with  eserine,  as  has  been  recom- 
mended in  gonorrhceal  ophthalmia,  but  in  central 
ulceration  atropine  is  preferable.  Much  attention 
has  been  recently  drawn  to  the  necessity  of  prophy- 
lactic measures  for  the  prevention  of  this  disease.  It 
is  recommended  that  tie  vagina  be  carefully  disin- 
fected before  the  birth,  and  that  the  face  and  eyes  of 
the  newly-born  child  be  thoroughly  cleansed  with 
some  simple  antiseptic  solution. 

Granular  optattaalmiR  or  trnchoma.— 
Symptoma.  The  form  of  this  disease  most  commonly 
met  with  in  this  country  is  a  dironie  one,  charac- 
terised by  thickening  and  vascularity  of  the  conjunc- 
tiva, and  by  the  presence  of  round,  semitranslucent, 
pale  prominences  on  the  inner  surface  of  the  lids. 
Troni  their  resemblance  to  small  grains  of  boiled  sago 
these  prominences  are  often  called  "  the  sago  grain 
granulations."  At"  first  they  occur  principally  on  the 
lower  retro-tarsal  fold  of  conjunctiva,  spreading 
gradually  to  the  same  position  above,  and  finally 
affecting  the  entire  lid  surface.  The  ocular  conjunc- 
tiva often  pRfticipates  in  the  vascularity,  and  small 
graniilationa  may  even  occur  in  it.  We  often  get 
vascularity  and  cloudiness  of  the  npper  part  of  the 
cornea  (pannus),  the  vessels  here  lying  immt-diately 
beneath  the  epithelium ;  this  condition  sometimes 
extends  over  the  entire  coroea.     Ulcers  ai«  also  apt 
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to  form  on  the  cornea,  eBpectally  when  there  are  in- 
verted lashes.  There  la  no  tendency  to  apontaneoiia 
euro,  and  a  long  continuance  of  the  chronic  changes 
generally  leads  to  entropion,  trichiasia,  and  often 
corneal  mischief  as  just  mentioned. 

Apart;  from  direct  infection  by  the  secretion  from 
another  such  case,  the  chief  causes  seem  to  he  prolonged 
exposure  to  a  damp  atmosphere  and  bad  .ventilation, 
children  being  most  apt  to  suffer.  Certain  raoea,  e.g. 
the  Irish  and  Jews,  seem  specially  liable  to  it. 

Pathology. — The  granulations  consist  principally 
of  lymph  cells  superflcialty,  with  more  and  more  con- 
nective tissue  towards  the  base.  As  the  cells  are 
gradually  transformed  into  connective  tissue,  bo  we 
get  finally  a  cicatrix  at  the  seat  of  the  granulation. 
The  suhmncous  tissue  and  tarsus  are  likewise  at  first 
infiltrated  with  lymph  cells,  so  that  here,  too,  we 
ultimately  get  connective  tissue  contractions,  the  "car- 
tilage" iJho  undergoing  fatty  degeneration.  Pannus 
is  said  to  be  mainly  due  to  the  irritation  produced  by 
the  gi-anulationa  of  the  upper  lid  constantly  rubbing 
against  the  corneal  aurface  on  every  lid  movement, 
but  possibly  a  more  correct  explanation  would  be  that 
the  general  conjunctival  infiltration  witli  lymph  cells 
extends  hither,  and,  on  becoming  organised,  forma  new 
vascular  tissue. 

In  the  aciUe  form  of  the  disease  the  local  appear- 
ances are  those  of  a  severe  conjuncttvitiB,  witli  de- 
velopment of  the  characteristic  granulations,  but  often 
without  much  purulent  discharge.  Such  an  attack 
may  lead  to  the  chronic  form  of  trachoma,  hut  some- 
tiniea  it  is  self-curative  fi-ora  the  very  violence  of  the 
inflammation  destroying  the  granulations.  Cases  of 
chronio  trachoma  are  liable  to  severe  acute  ophthalmia 
from  comparatively  slight  exciting  causes,  and  the 
discharge  from  all  such  cases  is  highly  infective,  often 
commonicating  the  same  form  of  disease, 


SS<>  Manual  of  Surcerv. 

'Prealment — In  acute  trachoma  we  sliould  first  tl 
mild  lotions  (e.g.  boracic  acid  10  gr.  to  tlie  ounce  of 
water),  but,  if  there  be  much  purulent  diachai^  later, 
we  must  brush  the  lids  with  solution  of  nitrate  of 
silver.  Chronic  granulations  are  beat  treated  by 
touching  the  evertod  lids  with  the  mitigated  nitrate  of 
silver  stick  {1  of  nitrate  of  silver  and  2  of  nitrate  of 
potash),  and  then  washing  them  with  water.  This 
should  bo  repeated  twice  ft  week,  or  oftener,  according 
to  the  severity  of  the  case,  and  a  mild  astringent 
lotion  used  frequently  by  the  patient.  Single  granu- 
lations may  be  destroyed  by  the  actual  cautery.  The 
corneal  ulcers,  entropion,  or  trichiasis,  demand  the 
treatment  proper  for  these  affections ;  if  there  bo 
photophobia,  dark  glasses  are  useful  The  ordinary 
partiaJ  (upper)  pannus  usually  disappears  as  the  coudi- 
tion  of  the  lids  improves.  Severe  total  pannus  is 
much  relieved  by  the  excision  of  a  strip  of  conjunctiva 
and  subconjunctival  tissue  of  about  two  tines  in 
breadth  from  immediately  round  the  cornea  {peri- 
olomy).  Benefit  is  also  sometimes  obtained  in  suitable 
cases  by  inoculation  with  pus  from  a  mild  case  of 
ophthalmia  neonatorum.  Recently  an  infusion  of 
jequirity  seeds  has  been  used,  the  purulent  ophthalmia 
so  produced  often  giving  good  results.* 

Dipbtherltlc  opIKhalmia  is  a  very  sei-ious 
disease,  bappily  rare  in  this  country.  Symplojus. — 
At  first  the  conjunctiva  in  its  entire  thickness  is  in- 
filtrated with  a  firm  fibrinous  esudation,  rendering 
the  lid  bard  and  stiff,  and  patches  of  the  mucous  sur- 
face are  sinootb,  firm,  and  of  a  light  grey  colour.  The 
existence  of  the  exudation  leads  to  pressure  on  the 
vessels,  and  the  conjunctiva  is  found  pale  and  almost 

f  Alraut  15  grains  of  tlie  dei^orficisod  seede  are  macemteit 
for  twenty-Four  huurB  in  halF-a-pint  of  cold  water,  and  a  little 
of  the  treab  infuBion  applied  to  the  conjimctiva  twice  daily  lot 
two  or  three  days. 
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tloodless  on  tearing  away  a  piece  of  the  superficial 
layer.  The  nutrition  of  the  cornea  is  necessarily 
greatly  interfered  with,  and  sloughing  often  occura. 
When  this  stage  has  lasted  about  a  week,  the  infiltra- 
tion breaks  down,  and  we  get  a  free  purulent  discharge 
w-ith  red  prominent  granulations.  Finally,  we  may 
get  symblepharon  from  loss  of  large  patches  of  con- 
junctiva and  resulting  cicatricial  changes. 

Cauaet. — It  often  occurs  in  epidemic  form,  chiefly 
in  spring  and  autumn,  and  usually  attacks  young  chil- 
dren fri>m  two  to  six  years  old.  It  may  be  communi- 
cated by  direct  transplantation  of  membrane,  but  in 
predisposed  individuals  a  purulent  ophthalmia  may  take 
on  this  type.  It  is  more  frequently  a  precursor  of, 
than  secondary  to,  general  diphtheria. 

Trealmenl. — Protect  the  sound  eye  by  a  pad  of  wool 
as  previously  described.  In  the  first  stage  we  must 
avoid  using  strong  astringents,  especially  nitrate  of 
silver,  and  trust  to  ntiid  lotions  (e.ff.  boracic  acid  or 
quinine)  and  atropine  drops.  Both  ice  and  hot 
fumetitatiocs  have  been  recommended  by  different 
surgeons.  Scarifying  the  conjunctiva  and  applying  a 
weak  yellow  oxide  of  mercury  ointment  have  also 
proved  useful.  The  patient's  strength  must  be  sup- 
ported by  nutritious  food. 

Besides  the  above-mentioned  more  severe  and 
definite  forms  of  conjunctivitis  we  frequently  get 
sliffAt  eases  due  to  the  patient's  occujiation  or  sur- 
roundings. Thus  dust  of  all  kinds,  smoke,  or  irritat- 
ing vapours  are  apt  to  cause  a  chronio  form  of  con- 
junctivitis, and  not  infrequently  it  is  associated  with 
some  error  of  refraction.  In  the  former  cases  sul- 
phate of  zinc  lotion  (one-half  to  two  grains  to  the 
ounce  of  water)  should  be  used  and  the  cause  removed 
as  much  as  possible,  glasses  being  ordered  where 
requii-ed.  Sometimes  on  everting  the  lids  we  find 
small,  gritty,  calcareous  particles  projecting  from  the 
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aacrales   of    Bome  of  the  Meibomian  glandB :  thed 

should  be  picked  out  with  the  point  of  a  hroad  needia 
Old  peojde  often  have  a  troublesome  conjunct! vitiB  in 
the  lower  lids,  commonly  associated  with  slight  ectro- 
pion ;  much  relief  is  obtained  from  lightly  touchin 
the  inflamed  surface  once  daily  with  sulphate  < 
copper.  loBtillation  of  atropine  sometimes  prodaff 
severe  irritation  of  both  surfaces  of  the  lids,  KoA  ^ 
such  oases  if  a  mydriatic  must  be  used,  daturine  q 
dnboiaine  is  generally  much  leas  irritant  ~ 
also  frequently  produces  a  chronic  conjunctJvitia  « 
used  for  some  time.  This  unpleasant  e&'ect  may  o 
bo  avoided,  in  the  case  of  all  these  applications,  by  4 
solving  the  salt  in  a  strong  solution  of  boracic  ak 
and  adding  about  one  per  cent  of  hydtocblorato-l 

SabconliinctiTal  ccchj'inoses  may  occur  d 

ing  straining,  as  in  whooping  cough,  or  sponta 
without  apiiai'ent   cause,      Tliey  undei^o   gradual  a 
soi-ption,  and  are  of  no  local  importance. 

Xeropbthalmos  is  a  term  applied  to  a  a 
of  the  conjunctiva  where  its  surface  is  dry  and  b 
less.     Sometimes  it  exists  with  almost  complete  o 
toration  of  both  upper  and  lower  culs-de-sac,  and  n 
tliou  be  due  to  old  diphtheritic  ophthalmia  or  lii 
burns,  or  possibly  tfl  a  suucession  of  attacks  of  pemtd 
gus.     Sometimes   the  patoh   is  only   epithelial, 
confined  to  an  area  near  the  outer  and 
margins.      This  form  occasionally  occi 
or  other  public   institutions,  and   is  associated   ' 
night-blindness  and  scurvy. 

TVeaijftent— The  epitlielial  oases  are  to  b 
through  the  general  health  ;  good  diet  w 
fresh  air,  etc.,  being  most  important.     The  p 
niatous  forms  can  only  bo  treated  with  palliativii 
lotion  containing  milk,  glycerine,  and  bicarb< 
soda  relieving  the  symptoms  somewhat 
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Symblcpharon,  or  adliesion  of  tbe  palpebral 
and  ocular  conjunctiva,  is  usually  the  result  of  burns 
with  lime  or  hot  metal.  When  its  exteut  is  such  as 
to  obijcure  vision  or  limit  ocular  movement,  ew  operation 
iuay  he  tried  for  ita  relief.  When  partial  and  narrow, 
it  will  he  suSicicnt  to  strangulate  it  by  a  tight  liga- 
ture. Those  of  larger  size  are  to  he  carefully  dis- 
seiited  off  the  eye-ball,  and  the  resulting  gip  lilled  in 
as  well  as  possible  by  daps  of  neighboui-ing  conjunc- 
tiva, or  by  a  piece  of  traiisplaatod  mucous  membrajiB 
fiom  the  lip. 

Pterygium  is  a  triangular,  vascular  ))atch  of 
thickened  conjunctiva,  its  apex  usually  eucroaohing 
on  the  cornea  fram  the  inner  or  outer  side.  The 
growth  is  generally  commenced  by  an  adlieeion  of  con- 
junctiva to  a  marginal  corneal  ulcer.  If  thought 
neceasary,  ita  apex  may  be  detached  from  the  ooi-nea 
with  a  scalpel,  the  tumour  dissected  up  to  near  its 
base,  and  then  transplanted  into  a  gap  prepared  for  it 
bylow  the  cornea. 

£iU|tii8  sometimes  occurs  on  the  palpebral  con- 
junctiva, and  ia  then  usually  associated  with  lupus  of 
the  skin  or  mouth.  The  affected  patch  of  conjunctiva 
is  very  vascular,  and  is  covered  with  small,  soft,  dark- 
red  nodular  outgrowths.  Scraping  with  a  sharp 
spoon  is  the  beat  treatment. 

A  plnBraG<;iila  is  a  small  yellowish  thickening 
of  conjunctiva  near  the  outer  or  inner  edge  of  the 
cornea,  common  in  old  people ;  it  contains  no  fat  aa 
the  name  would  imply.  It  ia  of  no  importance,  but 
may  be  snipped  off  if  desired. 

The  other  tamours  of  the  conjunctiva  (dermoid, 
cystic,  malignant,  fatty)  are  comparatively  rare,  and 
ttie  reader  must  be  referred  to  some  of  the  larger  text- 
books on  eye  diseases  for  their  description. 
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Phl^utenulab  AffectiO'Js  of  the  ElE. 
These  affections  are  much  most  frequently  met 
with  in  young  ptwple  between  the  ages  of  three  and 
twelve  yeirs,  and  usually  in  association  with  the 
strumous  constitution  The  attacks  t4>ni)  \ 
dunng  early  life,  such  repetition  being  eaaily  mduoe 
by  BUT  alight  imtation  of  the  eye 

Tarietles  and  symptoms. — Either  the  o 
conjunctiva  oi  cornea  may  be  the  seat  of  the  j 
teuule  When  situated  on  the  conjunctiva  qd 
away  from  the  cornea,  it  appears  at  tirst  as  a  pap 
or  pustule  about  two  mm  in  diameter,  eurroniM 
by  a  localised  patch  of  injection  ,  this  soon  breaks 
down,  and  we  have  a  flat  whitish  ulcer  There  may 
be  One  or  several  such  pustules,  but  they  seldom  cause 
much  photophobia,  pain,  or  lacrjmation,  and  are  gene- 
rally soon  amenable  to  treatment  Sometimes,  bow- 
ever,  especially  wlien  near 
the  corneal  margin,  the 
ulcer  formed  may  run  on 
to  the  cornea,  and  travel 
ton  ards,  or  even  across,  ita 
centre.  In  such  cases  the 
ulcer  advances  slowly  in 
the  foim  of  a  small  infil- 
trated crescent  with  its 
convexity  forwards,  and 
with  a  vascular  leaah  run- 
■ning  to  its  concavity  over  its  recent  ti-ack  from  the 
ongmal  starting  point  (Fig  119)  There  is  gene- 
rally much  ble[)harospasm  during  the  attack.  Very 
rarely  a  marginal  pustule,  instead  of  spreading  super- 
ficially, leads  to  a  perforating  ulcer  at  the  corneal 
edge.  Phlyctenules  at,  orj'ust  within,  the  margin  are 
usually  small  in  size  and  multiple.  Sometimes  the 
entire  corneal  border  all  round  is  slightly  swollen  and 
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vascular,  with  minute  plilyciendar  elevations  like  fine 
Bftud-grains :  the  conjunctiva  generally  ia  usually  ja- 
jeot«d  in  this  form.  More  commonly,  at  one  or  more 
points  of  the  corneal  margin,  we  find  a  vflscular  eleva- 
tion, with  greyish  summit,  about  the  sizeof  a  turnip  seed. 
In  all  such  cases  there  is  generally  couaiderable  plio- 
tophobiaj  and  there  are  often  abort  relapses  duiing 
treatment,  but  ultimately  they  as  a  rule  do  well. 
Occasionally,  however,  such  phlyctenules  cause  troubla- 
aouie  ulceration,  but  not  so  commonly  as  those  which 
are  located  quite  within  the  corneal  edge,  and  appear 
first  as  prominent  greyish  opacities  about  the  size  of  a 
small  pin's  head.  In  tliesB  latter  the  blepharospasm, 
pain,  and  lacrymation  are  usually  severe. 

Treatment.— In  the  case  of  conjunctival  pustules, 
and  in  other  forma  without  photophobia  or  deep 
corneal  ulceration,  the  dilute  yellow  oxide  of  mercury 
ointment  (8  grains  to  the  ounce  of  vaseline)  is  the 
most  suitable  local  remedy.  A  small  piece  of  this 
salve  should  be  laid  within  the  lower  lid  once  or 
twice  daily,  the  upper  lid  then  gently  rubbed  over  the 
eye-ball  for  a  few  minutes  (with  the  finger  placed  on 
its  akin  surface),  and  the  eye  bathed  with  lukewarm 
water  half  an  hour  later,  if  irritation  continues. 
Finely-jjowdered  calomel  dusted  into  the  eye  onca 
daily  may  be  substituted  for  the  ointment.  Whei'e 
tliere  is  photophobia  the  patient  should  wear  a  large 
shade  or  goggles  over  both  eyes,  and  atrojiine  oint- 
ment (2  grains  to  the  ounce  of  vaseline),  or  a  mixture 
of  equal  parts  of  this  and  the  dilute  yellow  oxide  of 
mercury  ointment,  according  to  the  severity  of  the 
symptoms,  should  be  applied  twice  daily.  In  the 
vascular  travelling  ulcer  the  same  local  treatment  is 
good,  combined  with  a  seton  in  the  temple.  Division  of 
the  leash  of  vessels  at  the  corneal  edge  is  also  re- 
commended, for  the  small,  multiple,  marginal 
phlyctenules  with  conjunctivitis,  cold  or    lukewarm 
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boracic  acid  lotion   Bboiild  be  used   four  times   dail^fl 
and   the    atropine    ointment    put  into   the   eys   t  ~ 
each   bathing.      The  measures    useful    in  peraistenl 
blepharospasm    have   been    already    described    und^ 
that  heading.   (iS'ee  page  544.)  ConstitutionoJ  treatmel ' 
must  not  be  neglected.      Good  plain  food  (ea 
■warm  milk),  with  ayrup  of  the  iodide  of  iron,  and  o 
liver  oil,  are  indicated,  and  the  patient  should  ^ 
plenty  of  open-air  exercise,  with  the  eyes  efficient 
protected.     As  a  rule  such  cases  do  not  do  well  i 
the  Eea-eide  as  long  as  there  is  much  photophobia. 

Diseases  of  the  Cornea. 

KerntJIiS,^ — There  are  Eeveral  distinct  forms  ■ 
corneal  inflammation,  and  each  may  present  i 
degrees  of  severity.  The  inflammation  may  be  BUp( 
ficial  or  deep,  circumscribed  or  dilfuse,  purulent  I 
noQ-punilent.      Before  considering  the  different  tynl 

keratitis    we    may   briefly    regard    the    sabjd 


The  SDbjective  symptoms  that  are  usually  ai 
ciated  with  corneal  inflauiroation.  are  pain,  photo^ohl 
lacrymation,  and  impairnient  of  vision, 
generally  in  and  around  the  eye,  but  sometimea  i 
be  also  referred  to  the  distribution  ot  the  fifth  nerq 
in  the  face  and  temple,  as  where  there  i 
iritis.      The  photophobia    is    really,  more    prop* 
speaking,  a  reflex  blepharospasm,  and,  like  tha  It 
ntalion,  is  due  to  irritation  of  the  sensory  fifth  i 
branches  in  the  cornea,      These  latter  symptonu 
usually  most  severe  in  young  patients  and  where  ( 
corneal  affection  ia  superficial.      The  impaimentm 
vuion  varies  directly  with  the  density  of  the  1 
produced,    and    its    more    or   less    central    pomtfl 
Locally  we  get  congestion  and  loss  of  corneal  i 
parency.     Not  infrequently  we  have  iritis  ftlso,  A 
even  where  this  doea  not  exist  the  pupil  ia  i 


srnal],  probably  a  "congestion. miosia."  The  nature 
of  the  loss  of  transparency  differs  according  to  the 
corneal    layer    involved    and    the    character   of  the 


Fig.  120.— VaflOnlni  Snpplj  at  the  Eje-boll, 
m,LeiDff  HBUHor  rMULrru'tery  ;  b.TCDk  TaTtlcnUTCpChanD-upLlEarli;  4,t'pl%- 

S&ntprlur  eWaij  artprln  fUld  velDI ;    A.  DDBlorlor  FanJnnchTKl  T^upli; 
"[Hiar  copJiiiictlTAl  T09>'l*  :  *.mirKii»l  looMi'tina  of  pomp*  ;   f,  emiwl 

inBamtnation.  "Wlien  the  anterior  epithelium  is 
affected  the  eurface  looks  steamy  and  finely  pitted. 
Chronic   interstitial    iaflanuuation  gives  rise  to  an 
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opalescent  hnzB,  the  anterior  epitheliuni  soreetini 
retnainiiig  sound.  A  yellow  opacity  results  from  t 
presence  of  pus  between  the  layers.  Minute  i 
■white  dots  on  the  poBt«rior  surface  are  found  i 
flamniation  of  the  posterior  epithelium  (ker 
punctata).  The  congestwn  may  be  deep,  appeftnfl 
simply  as  a  pink  or  lilac  circumcomeal  zone,  a. 
an  early  stage  of  keratitia,  in  many  cases 
ulcer,  etc.,  and  due  to  injection  of  the  epieclel 
branches  of  the  anterior  ciliary  arteries.  C 
a  salmon-coloured  patch  over  part  of  the  c 
formation  of  new  vessels  in  its  true  stroma,  as  4 
interstitial  keratitis.  Again,  we  may  get  e 
vascular  mound  encroaching  on  the  corneal  edge  3 
one  or  two  spots,  or  all  round,  as  in  many  ( 
peripheral  ulcer,and  especially  in  miliary  phlyctenol 
and  due  to  injection  of  the  marginal  loop  plexus  {A 
3  20).  Pannua  we  have  already  mentioned  when  Eq 
ing  of  trachoma;  the  new  vessels  under  the  ep 
Hum  are  in  connection  with  the  conjunctival  i 
Pannua  may  also,  leaa  commonly,  result  from  i 
chiasis,  taitropion,  phlyctenular  keratitis, 
blenorrhiea,  and  may  occur  during  the  bei 
process  in  corneal  ulcers.  Sometimes  we  also  j 
considerable  conjunctival  injection  in  association  ■» 
keratitis. 

Caases. — Local  injury,  malnutrition  {Icteal  j 
general),  and  constitutional  disease.  It  may  likewf 
occur  as  part  of  a  more  general  ocular  inflaramatk 
As  examples  of  corneal  inflammation  produced  '] 
local  injary,  we  have  ulceration  from  a  for 
or  abrasion,  and  suppurative  interstitial  kemta 
after  cataract  extraction.  Aa  forms  resulting  { 
loeal  nudnulrition  we  may  instance  the  ee 
keratitis  met  with  in  purulent  and  diphtheriol 
ophthalmia,  whore  infiltration  of  the  conjunctiva 
and  BubconjiinctJval  tissue  has  led  to  strangulation  of 
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vessels  rouud  the  comeiil  niargtu ;  alxo  poiisibly  the 
ulceration  often  foimd  in  cuses  of  hei'pes  froutalia. 
General  malnutrition,  aa  a  result  of  over-lactAtion, 
iusufficient  food,  etc.,  is  responsible  for  many  oaees  of 
ulceration,  and  for  the  keratomalakia  met  with 
ouuasionally  in  puny,  ill-thriven  infants.  The  beat 
marked  constitutional  types  of  corneal  inflttmraation 
are  the  interstitial  keratitis  of  congenital  syphilLticB 
and  the  phlyctenular  of  strumous  children.  In  sym- 
jiathetic  ophthalmitis,  relapsing  cyclitia,  etc.,  the 
corneal  affeclion  is  part  of  a  inore  t/eneroi  ocula/r 
ir^amumUion, 

The  iFeatmeot  will  be  considered  more  par- 
ticularly later ;  but  we  niay  say  here  that  hot  fomen- 
tations are  nearly  always  indicated,  and  that  atropine 
is  good  except  wLeie  we  have  increased  tension. 

Results.— There  is  always  more  or  less  opacity, 
which  may  or  may  not  ultimately  clear  up,  Super- 
ficial nebul»  and  parenchymatous  opacity  from  chronic 
interstitial  kei-atitis  are  most  likely  to  disappear, 
especially  if  the  patient  be  young.  Sometimes  we 
get  a  staphylomatous  bulging,  as  after  perfomting 
ulcer ;  in  other  cases  the  cornea  flattens  and  Bhrinkg  ' 
after  estensive  loss  of  its  substanca 

Tarietles  of  keratitis. — 1.  Ulcers  of  the 
cornea  either  commence  with  a  loss  of  epithelium,  or 
are  formed  by  the  breaking  down  of  a  circumscribed 
intiltration.  If  much  purulent  injiltration  remains  at 
the  base  and  edges  of  the  ulcer  the  healing  process  is 
generally  less  rapid  and  the  tendency  to  [)erforation 
greater ;  some  clear  ulcers,  however,  heal  very  slowly. 
In  purulent  ulceration,  or  in  cases  of  corneal  ulcer 
complicated  with  iritis,  we  may  get  a  deposit  of  pus  in 
the  lowest  part  of  the  anterior  chamber  {hypopyon). 
If  this  be  quite  fluid,  its  upper  boundary  shows  a  level 
surface,  its  plane  altering  fairly  readily  according  to 
t^  position  of  tho  patient's  head.     If  it  be  thick, 
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gofp 


o-ljmph,  tlie  u 


surface  ii 


consiatin_ 

d  partially 

(if  H,t  all)  on  changes  in  position.     The  pus  in  hypopja 
may  be  derived  from  the  cornea  or  iris ;  if  from 
cornea  it  may  result  from  Bujipuration  of  its  p 
epithelium,  or  may  come  from  an  altsoess  that  1 
either  burst  through  the  posterior  surface  or  that  h 
gravitated   iut«rstitially   and   has   filtered    into        ^ 
chamber  through  natural  spaces,  such  as  those  of  the 
ligamentum  pectinatum  iridia.     To  the  gravitated  de- 
posit reroaining  between  the  corneal  lamellie  the  term 
onyx  is  applied.-    If  the  ulcer  passes  quite  through  the 
parenchymatous  tissue  the  posterior  elastic    lamina 
bulges  into  the  giip,  eoDstituting  a  hemla  corneie.     On 
perforation  occurring,  the  aijueous  escapes,  the  pupil 
contracts,  and  the  ii'is  and  lens  lie  against  the  poste 
surface   of  the  cornea,  the  iris  often  even  prolaj 
through  the  aperture ;  in  such  o 
get  purulent  inflammation  of  the  iris,  choroid, 
vitreous,   and  ultimate  loss  of  the  eye.     During  1 
process  of  healing  of  a  deep  ulcer,  superficial  ^ 
are  formed  on  the  cornea  running  from  the  limbl 
and  the  base  of  the  ulcer  loses  its  yellow  colour. 
a  final  result  we  get  a  clear  facet,  a  nebula,  <: 
or  less  dense  leucoma  (permanent  if  from  a,  deep  nice 
where  perforation  occurred  we  usual  )y  have  an  anterl 
^nechia. 

Forma  and  PreatmetU. — Many  distinct  typea  H 
corneal  ulcer*  occur,  but  for  practicaJ  purposes  4 
may  (with  one  exception,  to  be  considei-ed  later)  divf 
them  into  superjicial  and  deep,  central  and  peripfu 
clear  and  injiltraled.  Chronic  clear  euperficial  nlo^ 
require  local  stimulation,. as  with  the  dilute  oxiddf 
mercury  ointmtmt  or  powdered  calomel.  Infiltr 
ulcers  are  best  treated  with  hot  fomentations,  ap| 

*  For  deecription  axA  treatment  of  phlfctenolar  u1ooti,1 
page  6f "  " 
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every  hour  or  so  for  10  to  30  minutes  at  a  time, 
uad  used  as  hot  aa  can  be  tolerated ;  in  the  interval 
the  eye  should  be  covered  with  a  firm  pad  of  cotton 
wool.  If  the  ulcer  be  central  or  painful,  belladouna 
fomentation  ( jj  of  extract  to  the  pint  of  water),  or  hot 
boracic  acid  lotion  will  be  suitable,  and  ati-opine  drops 
,^4  gr.  to  the  ounce)  instilled  four  to  six  times  daily. 
When  in  the  periphery  of  the  coraea,  and  especially 
where  the  tension  of  the  globe  is  increased,  the  ulcer 
ia  beat  treated  with  eserine  drops  (2  to  4  gr.  to  the 
ounce),  and  hot  boracic  acid  or  poppy  fomentjition. 
In  the  caae  of  deep  ulcei-a  with  much  purulent  in&ltra- 
tioQ  it  is  weU,  first  of  all,  to  scru]]e  the  base  of  the 
ulcer  'with  a  small  sharp-edged  spoon,  so  as  to  remoye 
all  the  broken  down  corneal  tissue,  and  afterwards  to 
till  the  cavity  with  powdered  boracic  acid ;  th.e  hot 
fomentations  and  atropine  or  eserine  drops  should  then 
be  used.  If  the  ulcer  have  all  but  perforated,  and 
there  be  no  hypopyon,  we  should  prick  the  projecting 
posterior  layer  with  a  sharp  needle.  Whenever  Aypo- 
jnjon  accompanies  purulent  ulcer  or  corneal  abscess, 
the  most  generally  successful  treatment  consists  in 
cutting  right  through  the  oomea  witli  a  narrow  linear 
knife,  the  slit  extending  quite  across  the  inflamed 
area  and  just  hito  the  sound  tissue  at  each  sidej  on 
completing  the  section  the  aqueous  escapes  and 
generally  carries  with  it  ail,  or  some,  of  the  hypopyon. 
Not  infrequently  a  thick  piece  of  puro-lymph  sticks  in 
the  wound  and  can  be  "easily  withdrawn  with  forceps. 
The  exceptional  form  of  ulcer  above  alluded  to  as 
demanding  separate  consideration  is  the  ierpiginoits 
(ulcus  serpens).  It  generally  begins  as  a  small,  oval 
or  round,  superficial  loss  of  substance,  with  slight 
opacity,  uauaUy  near  the  centre  of  the  cornea.  At  one 
OE  more  points  along  its  mar^n  we  End  a  white, 
.^eesy-looking,  crescentic  infiltration.  The  nicer 
ipreads  in  the  direction  of  the  infiltrated  crescents. 
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ctcatrising  nt  liome   places  wliile  extending  at  others, 
while  it  also  often  tends  to  aifecb  the  deeper  layers. 
The  symptoma  are  frequently  severe,  i.e.  well-marked 
congestion  and  great  pain.      It  is  apt  to  become  com- 
plicated with  iritis  and  hypopyon,  and  Bometimea  per- 
foration takes  place.      Persons  advanced  in  years,  and 
aubjects  of  chronic  dacryo -cystitis  are  liable  to  get  this 
form  of  ulcer,  often  from  a  mere  corneal  abrasion.     A 
fungoid  growth  (aspergillus)  is  said  to  be  the  active 
local  cause  of  the  ulctiration.     In  an  early  stage  the 
treatment    should   consist  in   hot   fomentebions   fre- 
quently, atropine  four  times  a  day,  and  powdet 
iodoform  dusted  over  the  cornea  twice  daily.     ~ 
Burgeons  recommend  touching  the  infiltrated  edge'n 
the  actual  or  galvano-cautery.     If  perforation  o 
atropine  or  eserine  should  be  used  according  to  i 
a  to  prevent  prolapse  of  iria  as  far 
.  severe  pain   leeches  to   the   temple 
!  temporarily;  but  if  it  returns,  and  particulai 
if   there  is   increased  tension    or    hypopyon,    ■ 
section  is  advisable.    (See  page  567.)   If  the  hypopyt 
returns  and  the  tension  keeps  high,  iridectomy  shoal 
be  performed. 

In  all  forma  of  corneal  ulcer,  but  esjieeially  vlisri 
there  is  photophobia,  the  eyes  should  be  shaded  f 
light.  In  every  case  tlie  general  health  of  the  patielC 
must  be  inquired  into,  and  the  diet  and  i 
regulated  according  to  the  indications.  Tonios  I 
often  useful,  quinine  seeming  to  be  so  specially  a 
purulent  ulceration  and  abscess  with  hypopyon,  ~ 
lotion  should  never  be  used  where  tljere  i 
abrasion,  as  we  are  apt  to  get  an  opaque, 
sharply  uiargined,  insoluble  opacity  as  the  i 
This  lead  deposit  can  be  removed  piecemeal  with  d 
by  meiins  of  a  Beer's  knife  inserted  below  the  edge  4 
the  flake. 
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.  Abscess   or  the   cornea.— We  get  one  or 

more  cireumsoiibed  yellow,  purulent  infiltratiopB  in 
the  cornea]  substance,  with  circumcorneal  injection 
anti  often  ■with  severe  subjective  symptoms.  Their 
occnrrence  is  often  connected  with  a  low  state  of 
health,  as  from  over-lactation  or  after  an  exanthem  ; 
sometimes  they  are  found  with  gi-anular  lids  or  puru- 
lent conjunctivitis.  The  abscess  tends  to  burst 
anteriorly  and  form  an  ulcer  ;  exceptionally  it  opens 
posteriorly.  In  all  cases,  except  whore  there  is 
trachoma  or  other  form  of  conjunctivitis,  the  treat- 
ment should  consist  of  hot  fomentations  and  atropine. 
When  of  considerable  size,  say  2  ram.  ia  diametev, 
and  in  all  cases  complicated  by  hypopyon,  paracentesis 
through  the  floor  of  the  abscess  is  indicated.  When 
conjunctivitis  is  present  cold  applications  are  beat, 
with  atrojiine,  and  appropiiate  treatment  of  tho 
palpebral  conjunctiva. 

3.  Keratitis  punctata  is  the  term  usually 
applied  to  cases  where  numerous  round,  opaque, 
whitish  dots  are  found  on  Descemet'a  membrane, 
generally  disposed  in  the  form  of  a  triangle  on  the 
lower  jMirt  of  the  cornea  with  its  apex  central  There 
is  nearly  always  iritis,  and  it  is  particularly  common 
in  sympathetic  ophthalmitis.  Sometimes  in  young 
( ) )  strumous  adults  it  occurs  without  apparently  any 
iritis,  i.e.  without  discoloration,  contraction  of  pniiil, 
or  posterior  synediije ;  this  form  is  often  associnted 
with  a  deep  anterior  chamber  and  increased  tensinn, 
and  the  iritis  present  is  not  plastic.  The  condition 
just  described  is  called  Degcemelilis  by  some,  the  term 
punctata  keratitis  being  restricted  to  cases  where 
whitish  punctate  inliltrations  occur  in  the  posterior 
part  of  the  corneal  stroma. 

TTeatnienl. — Hot  fomentations  and  atropine  are 
useful  locally,  the  latter  not  increasing  tension  here. 
The  cases  are  uiiually  vciy  tedious.     The  patient  must 
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wear  a  shade  or  dark  goggles,  and  have  cooEtitutioiu 
or  other  treatment  according  to  the  probable  ci 
the  local  iiSection. 

4.  DiBUsc  interstitial  i(«rDtiti»  begins  iai 
the  centre  or  near  the  edge  of  the  cornea  as  an  area'l 
of  slight  opacity ;  in  the  course  of  a  few  weeks  i 
spreads  gradually  over  the  entire  cornea,  der 


Fig,  121.— Ttuekenlng  of  Ct 

in  lotersbitial  EerBtitiB.  Bubci 
Hettleahlp.) 

some  parts  than  at  others.     We  find  usually  a  patchn 
light  red  ("salmon-coloured  ")  vascularity,  commencin 
at   the  periphery  and  extending  inwards  towards  t' 
centreofthecQmea(Fig.  121).     Thereia    ' 
congestion  and  a  varying  degree  of  photophobia ;  iritij 
frequently  occurs.     The  attack  lasts  c 
from  six  to  twelve  months,  and  is  almost  always  t 
lateral,  but  commonly  with  an  interval  of  a  " 
between   its   onset   in  the   two   eyes.      It   generally 
occurs  during  second  dentition,  but  it  may  exceptioi ' 
ally   be   met  with  in  early  childhood  or  as  late  ■ 
middle  life.  The  infiltration  is  very  rarely  purulent,  b 
some  cases  it  ia  exceedingly  severe,  causing  a 
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sbriaking.  As  a  rule  the  opacity  clears  up  wonder- 
fully, the  patient  ultimately  getting  very  good  vision. 
In  the  great  majority  of  cases  we  get  a  definite  history 
of  inherited  syphilis,  and  verycooimonly  we  find  other 
signs  of  the  disease  in  the  patient,  e.g.  the  character- 
iotic  pegged  or  notched  teeth,  scarring  at  the  angles  of 
the  month,  deafness,  etc, 

.Treatment. — -Locally,  atropine  drops;  if  there  lie 
pain,  hot  fomentations  and  leeches  to  the  temples. 
Inteiiially,  a  mild  course  of 
mercury  is  adviaahlp,  with  iron 
if  there  be  anieniia ;  a  pill  {or 
powder)  containing  hydrargy- 
rum cumcret^,  feiTum  redactum 
aa  gr.  j,  may  he  given  three  or 
four  times  daily,  the  eifect  on 
tiie  gums  being  carefully 
watched. 

Conical  cornea  usually 
begins  shortly  after  puberty,        ''(Mt^idJ^Mii^'' 
and  increases  very  gradually, 

sometimes  becoming  stationary  spontaneously.  It 
is  most  common  in  females.  The  apex  of  the 
cone  corresponds  to  ft  point  a  little  below  the 
centre  of  the  cornea,  and  it  often  becomes  nebulous 
in  advanced  cases.  The  condition  is  best  recog- 
nised on  looking  at  the  cornea  sideways,  but  a 
prominent  cone  is  easily  seen  in  any  position,  and 
gives  a  glistening  appeai'ance,  as  if  thei-e  were  a  tear 
in  the  eye  (Fig-  122).  The  myopic  astigmatism  pro- 
duced is  irregular,  and  cannot  bo  corrected  by  an 
oi'dinary  glssa,  but  vision  may  often  be  improved  by 
wearing  a  disc  with  alit  aperture,  the  exposed  corneal 
meridian  being  corrected  with  its  appropriate  concave 
lens.  When  the  cone  is  sharp-pointed  or  nebulous, 
removing  a  wedge-shaped  piece,  including  the  apex, 
produces  the  beat  result. 


Tumours  of  the  oorneu  ure 
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growtlia,  ttud  it  is  generally  only  affected  h 

ficial  layers.     Dermoid  tumour,  epithelioma,  and  s 

coma  are  the  moat  frequent  in  oocuirence. 

Jiunrles- — Foreiyn  bodies  on  or  in  tlie  cornea 
to  be  removed  with  a  apud  or  bent  needle ;  after  t 
operation,  and  in  cases  of  simple  ahraaioii,  the  ( 
should  be  bandaged  until  the  epithelium  is  rrator 
Cocaine  is  very  serviceable  where  foreign  bodies  havf 
to  be  picked  out,  the  only  disadvantage  from  its  ii»' 
in  sudi  cases  being  that  it  renders  the  cornea  abnoz 
malty  flaccid.  Oi-dinary  cleanly  cut  corneal  wountii 
usually  heal  quickly.  Where  jirolnpae  of  i;' 
occurred,  and  tie  case  is  quite  recent,  we  may  try  tl 
effect  of  eserine,  or  atropine  with  cocaine,  a 
to  its  position  (the  mydriatic  where  central,  eserin 
where  peripheral),  so  as  to  induce  its  retraction  with' 
the  chamber  ;  we  should  iieirer  use  a  spatula  to  j 
Lack  the  prolapsed  iris.  If  the  prolapse  be  of  e 
than  a  few  hours'  standing  it  is  beat  to  a  ' 
iris  forceps,  pull  it  free,  if  possible,  from  the  edges  i 
the  wound,  and  snip  it  off  internal  to  the  cona^' 
portion.  If  it  has  existed  too  long  to  be  freed  in.  t 
manner,  we  must  cut  it  off  level  with  tlie  cornea,  oi 
we  may  enlarge  the  original  wound  and  remoye  i 
larger  piece  of  iris,  including  its  sphincter  edge, 
burns  from  lime,  hot  metals,  etc.,  our  prognosis  si 
be  guarded,  as  ^e  cornea  may  remain  fairly  dear  fi 
some  days  after  the  injury,  and  yet  the  result  j 
ultimately  unfavourable.  In  recent  c 
ing  fragment  of  metal  or  other  solid  must  be  removed^ 
and  in  the  case  of  burns  with  acids  or  alkalies  the 
conjunctival  sac  is  to  be  thorouglJy  washed  out  with 
a  mild  solution  of  opposite  reaction.  Ice  compressea 
should  be  applie  ■  "      ■■  ~  .    .   .        _ 

n  corneal  bums  a  droji  of  atropine  a 


oil  s 


J  to  be  put  inside  the  lid,  thrice  daily.     Whqj 
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keratitis  results,  hot  funientations,  etc.,  must  be  used 
OB  reoommendeil  above. 

Diseases  of  the  Iris. 
Iritis. — The  aubjentive  symptoms  of  acute  iritis 
ai'e  pain,  photophobia,  lacrymation,  and  impairment  of 
vision.  The  amount  of  pain  varies  much  iu  different 
cases  and  at  different  time^  ;  it  is  usually  worst  at  night 
and  during  an  early  stage  of  the  attack,  and  is  most  apt 
to  be  severe  in  the  arthritic  and  the  traumatic  varieties. 
The  first  symptom  of  iritis  is  often  an  itching  senflation 
down  the  side  of  the  nose,  and  the  pain  is  referred  not 
only  to  the  eye,  but  also  frequently  to  the  supra-orbital, 
temporal,  and  other  branches  of  the  fifth  nerve.  The 
p/iotophobia  and  laeryirialion  ai'e  seldom  so  severe  as  in 
corneal  alTections,  and  are  worst  at  an  early  stage  of  an 
acute  attack.  The  impairmerU  o/vtmon  is  generally  due 
to  the  opacity  of  the  media  (cornea,  aqueous,  pupillary 
area  of  anterior  capsule,  or  rarely  vitreous) ;  some- 
tiraea  also  to  hypenemia  of  the  optic  disc  and  retina, 
The  local  Bymptoms  are  cireumcomeal  congestion, 
discoloration  of  iris  and  loss  of  its  lustre,  narrowness 
of  pupil,  slowness  of  pupillary  reaction,  and  posterior 
aynechiiB.  The  oircuincomeal  congealion  occurs  as  a 
lilac-coloured  zone,  about  two  to  four  mm.  wide ; 
sometimes  the  anterior  and  posterior  oonjanctival 
vessels  are  also  congested.  Discoloration. — A  blue  or 
grey  iris  becomes  greenish,  and  a  brown  becomes  dark 
reddish-brown ;  occasionally  the  change  of  colour  is 
only  partial.  The  discoloi'ation,  loss  of  lustre,  narrow 
pupil,  and  alu^isb  action  to  light  and  mydriatics  are 
all  due  to  congestion,  with  eO'usion  of  lymph  and 
serum  into  its  sutetance.  A  large  amount  of  solid 
exudation  into  the  iris  often  occurs  in  syphilitic  iritis, 
Bometimes  api^earing  as  distinct  yellow  or  rust- 
coloured  nodules  on  its  anterior  sur^ica  Sometimes 
we  get  opacUiieM  in  the  aqueous  humour  from  pus  or 
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blood  corpuscles ;  their  presence 
in  producing  an  apparent  discoloration  of  iris.    When 
they  form  a  deposit  in  the  anterior  chamber 
hypopyon  or  hyphtenia,     A  large  hypopyon  is  usually 
found   in   cases  of  iritis    secondary  to    keiatitis   or 
purulent    choroiditis.      Hyphcema    is  commonly  the 
result  of  wound  of  the  iris,  hut  sometimes  occurs  from 
a  hlow,  or  during  whooping  cough.     Occasionally 
get  a  i-ound  grey  gelatinous  mass  in  the  anterior  cham- 
ber from  coagulation  of  the  exudation,  looking  some- 
what like  a  dislocated 
lens.     Posterior  syn«'\ 
chia;  are  the  result  off, 
an  esudation  of  lymj^ 
on  the  postei ' 
face  of  the  iris,  gum- 
ming it  to  the  anteru^ 
lens     capsule ;     theyj 
usually  occur   at  thfr 
pupillary  edge.     They 

become  readily  visible 

on  using  atropine,  the 
pupil     dilating    between   the   synechite,   which   now 
appear  as  pointed  projections  from  the  edge  of  the  irigj, 
(Fig.  1 23).  If  no  apparent  change  in  the  ]>upil  takeph 
on  using  atropine,  the  pupillary  edge  is  adherent 
round  (excluded  pupil),  or  the  entire  posterior  Burfi 
of  the  iris  is  ti/divtreTA  {total  posterior  synechia).  Wit 
much  lymph  is  exuded  it  may  cover  the  entire 
forming,  when  oi^anlsed,  a  more  or  less  dense  w 
membrane (oce/wrferfpM/n'J).  Innon-plasticinflammat 
no  posterior  synechiie  are  formed.  Not  infrequently 
get  ft  punctate  precipitate  on  Descemet's  membrane, 
secondary  keratitis  punctata     {See  page  668.) 

The  moat  convenient  classification  of  iritis  is 
etiological  one,  and  we  shall  therefore  consider  at 
fiame  time  its 
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Causes  and  vartrties.-^Iritis  may  arise  from 
local  injury  or  from  constitutional  diaeaae  ;  it  may 
also  be  secondary  to  other  inflammation  in  tlie  saitie 
eye,    or    aympathetic   from    wound   of    the    opposite 

Traumatic  iritis  is  not  only  caused  by  injuries  of 
the  ilia  itself,  but  may  follow  any  penetrating  wound 
of  the  eye-ball,  particularly  in  old  people  and  where 
the  lens  has  been  wounded.  Slighter  fonns  of  it  often 
follow  cataract  extraction ;  sometimes  after  this 
operation,  the  iritis  is  severe,  and  may  be  suppurative 
where  there  is  purulent  infiltration  of  the  corneal 
wound,  Occasionally  superficial  corneal  wounds 
and  direct  blows  on  the  eye  are  followed  by  iritis. 

The  eonatitutional  causes  of  iritis  are  syphilis, 
rheumatism,  gout,  and  possibly  struma.  Syphilitic 
iritis  is  acute,  and  usually  symmetrical ;  it  occurs  iu 
the  secondary  stage  of  the  disease,  either  acquired  or 
congenital.  There  is  often  much  effusion  of  lymph,  and 
occasionally  vascular  nodules  of  it  pixgect  from  the  sur- 
face of  theiris  near  the  pupillary  edge;wheD  large,  these 
may  suppurate  and  cause  hypopyon.  Rheamatic  iritia 
ia  recurrent,  and  both  eyes  usually  suffer,  but  seldom 
both  at  once.  The  interval  between  the  reliipses  may 
be  many  months.  There  is  rarely  much  lymph 
effused,  but  the  congestion  and  pain  are  often  very 
severe.  It  sometimea  accompanies  gonorrhtcal  rheu- 
matism. Gouty  irilia  resembles  the  rheumatic  in 
its  being  recurrent,  and  in  its  afiectinjf  one  eye  at  a 
time.  It  is  sometimes  very  chronic  and  insidious, 
leading  slowly  to  much  contraction  of  pupil  and 
impairment  of  vision  without  severe  pain.  Struma 
is  Baid  to  be  the  cause  of  some  cases  of  slight  iritis, 
with  keratitis  punctata,  occurring  in  young  adulta 
Secondary  iritis  may  result  from  continuity  of  struc- 
ture in  inflammations  of  the  cornea  {particularly  when 
complicated  with  hypopyon),  ciliary  region,  or  choroid. 
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Sympathetic  h-itia  and  ita  jlfeculiar  symptoms  will 
considered  later. 

Results  or  iritis. — The    adhesions    are 
persistent,  but  if  due  to  freshly  effused  Ijnnph 
will  nearly  always,  sooner  or  later,  yield  to  atropi 
often,  however,  leaving  permanent  tjark  spots  of  nvi 
pigment  on  the  anterior  surface  of  the  lens  capsul 
When  complete  exclusion  of  the  pupil 
of  the  iris  becomes  bulged  forward  by  the  aqueoosfii 
between  it  and  the  lens  capside,  so  that  thi 
chamber  is  shallow,  except  just  over    the    pupil 
such  a   condition   we  are    liable   to    get    secondaiy'i 
glaucoma.      In   old-standing   cases    of    chronic  iritu 
with    numerous  posterior  synechiai,  secondary    cata- 
ractoua  changes  often  occur  in  the  iens.     When,  the 
pupil  is  occluded  vision  is  always  much  interfered, 
with,  particularly,  of  courae,  if  the  membrane  be  di 
and   in   such  cases    also    secondary 
follow. 

Treatment. — Perfect  rest  o(  the  ayes  and  the 
use  of  a  shade  or  dark  goggles  must  be  insisted  on  till 
the  attack  has  quite  pnssed  off.  Locally,  atropine 
drops  (4  gr.  to  the  ounce),  one  to  be  instilled  from. 
four  to  eight  times  daily,  according  to  the  severity  of 
the  attack  ;  they  are  useful  in  oftan  breaking  down 
synechice  already  formeil,  and  in  preventing  the 
formation  of  new  adhesions,  and  they  also  diminisll 
congestion  and  relieve  pain.  If  the  latter  be  vatf 
severe,  two  or  three  leeche-s  shoald  be  applied  to 
temjde,  and  the  eye  bathed  frequently  with 
belladonna  lotion.  A  dry  pad  of  cotton  wool 
be  worn  over  the  eye  and  removed  only  when 
sary  for  local  applications.  In  syphilitic  caaea 
in  some  form  should  be  given  to  slight  salivation, 
continued  cautiously  till  acute  symptoms  disap] 
Salicylate  of  soda  is  worthy  of  trial  in  uihi 
oases.     The   diet   must  be   carefully   regulated. 
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aerere  recurrent  iritis  thtit  does  not  yield  to  ordinoiy 
treatmeut,  an  iridectomj  is  sometimes  followed  by 
excellent  results.  In  cases  of  recent  injury  where 
iritis  is  dreaded,  ice  compress  continuously  applied 
over  the  closed  lids  for  twenty-four  hours  ia  valuable 
as  a  prophylactic  measure.  On  the  very  first  onset  of 
the  symptoms  of  iritis  two  or  three  leeches  to  the 
temple  will  often  cut  short  tlie  attack. 

Irldodonesis,  or  tremulous  iris,  is  generally  due 
tt>  loss  of  its  posterior  support  from  luxation  or  absence 
of  the  lens,  or  from 
fluidity  of  the  vitreous. 
Sometimes  the  iris 
quivers  slightly  in  a 
healthy  eye,  especially 
in  myopia. 

Injui-ies  of  the 
Iris. — (1)  Foreign  bodies 
which  have  penetrated 
the  cornea  and  become 
fixed  in  the  iris  muat  be 

:d,  along  with  the  portio 
.iridectomy. 

(2)  IridodwXyaia  (coredialyeis),  or    separation  of 

iris  from  its  ciliary  attachment,  sometimes  results 

u  a  blow  on  the  eye,  and  is  usually  accompanied 
ly  byphsema  (Fig.  124).  When  recent,  tjie  treatment 
should  consist  in  ice  compi-esses  foi-  twenty-four  hours, 
followed  by  warm  fomentations  so  as  to  favour  removal 
of  tlie  blood  clot. 

Tmnoura  of  the  ijis  may  be  solid  or  cystic.     The 
solid  tumours  are  tubercular,  syphilitic,  or  sarcoma- 
tous.    Where  there  is  reason  to  suspect  them  to  be 
tubercular  or  sarcomatous  the  affected  piece  of  11*18  and 
le  growth  should  bo  removed  ;  if  this  cannot  be  done 

itually,  the  globe  sliould  be  excised.     In  sypliilitio 
speci^o  treatment  must  be  adopted,     Cyita  axu 
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generally  the  result  of  injury,  nnd  should  bort 
as  they  are  liable  to  lead  to  secondary  giauconm. 

Congenital  anomelies.  —  Coluhojiui  usually 
occurs  below,  or  down  and  in,  appearing  as  a  gap  in  the 
iris  like  that  loft  by  an  iridectomy.  It  is  due  to  im- 
perfect closure  of  the  fcetal  choroidal  deft.  Iriderasmin 
(absence  of  iris)  is  a  rare  condition,  often  associated 
with  microphthalmos  or  other  congenital  ocular  dafecfc 
Peraistent  pupillary  mjemhrane  is  usually  only  repre 
Bent«dby  traces,  which  appear  as  tliin  bands  of  1 
tissue  attached  to  the  anterior  surface  of  the  irie,  \ 
not  to  the  lens  capsule. 

Diseases  of  the  Sclerotic  and  Ciliabt  BbsiM 

Episcleritis  appeara  6s  a  swollen,  i 
discoloured  patch  of  contiitlerable  size  in  the  cQia; 
region,  the  unaffected  part  of  the  globe  usually  i 
maining  of  normal  colour.  It  is  really  i 
scribed  iiiflamuiation  of  the  sclerotic  with  effusion  ii 
the  subconjunctival  tissue  over  it,  and  congestion 
of  the  deeper  and  of  the  conjunctival  vessels. 
colour  is  usually  rusty  or  purplish'red.  As  a  i 
the  subjective  symptoms  are  slight,  but  i 
the  pain  is  aevete,  and  there  is  generally  muchtl 
ness  on  pressure  over  the  affected  part.  It-  is  I 
apt  to  begin  in  the  Outer  ciliary  region,  but  i 
are  usual,  fresh  spots  being  attacked  until  often  1 
entire  ciliaj-y  area  lias  suflered.  It  rarely  c 
both  eyes  at  once,  but  the  second  eye  is  often 
later.  Its  course  ia  slow,  the  swelling  reachii^  ] 
height  in  two  to  three  weeks,  and  then  undergo^ 
slow  abaoi-ption  ;  the  middle  of  the  formerly  inflani 
patch  generally  remains  dusky.  It  ia  much  I 
common  in  adults.  Onuses. — One  foiiu,  M 
more  sharply  limited  than  tlis  usual  or 
tertiary  syphilis.  In  othei  uises  rheumatism  i 
ummia  aeem  to  be  prediitposing  causes 
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cliatnrbftncea  are  frequently  associated  with  it  in 
women.  Treatment. — Keat,  warm  bathing,  dilute 
jellow  oxide  of  mercury  ointment  with  atropine  (with 
nwwsaje),  and  blisters  to  the  temple  are  most  service- 
able. The  medicinal  treatment  must  be  regulated  by 
the  history  and  condition  of  each  individual  case. 

Sclcro-kerato-lritis  (relapsing  cycUlis,  anterior 
Bclerv-c/ioroidilw)  is  the  name  applied  to  a  disoaae  in 
which  a  Homewhat  similar  scleral  swelling  to  that 
just  described  occurs,  but  here  associated  with  peri- 
pheral corneal  opacity  and  iritis.  The  swelling  ia 
slight,  diffuse,  and  of  n  deep  violet  colour,  oocnrring 
in  one  or  more  large  patches,  coming  quite  up  to  the 
corneal  border.  The  subjective  symptoms  are  usually 
severe.  It  is  extremely  todioiis,  and  relapses 
are  frequent,  causing  more  and  more  corneal  haze, 
and  thinning,  staining,  and  bulging  of  the  ciliary 
region.  It  is  most  common  in  women  about  middle 
life,  and  is  often  associiited  with  a  family  history  of 
struma,  or,  according  to  some,  of  arthTitic  disease. 
The  treatTii^iU  is  much  the  same  as  in  the  last  affec- 
tion, atropine  being  especially  indicated  here,  and  the 
use  of  dark  glasses.  Mercury  with  cod-liver  oil  and 
iron  are  usefuL  It  is  extremely  iutiuctabie,  and, 
when  practicable,  change  to  a  warm,  dry  climate  is 
advisable. 

Cyclills  is  rare  as  a  primary  affection,  and  would 
be  recognised  by  deeji  circumcorneal  injection,  with 
tenderness  on  pressure  on  this  region,  and  by  opacities 
in  the  anterior  part  of  the  vitreous  without  visible 
iritis.  The  tension  is  often  much  reduced,  but  later 
on  the  eye  may  become  glaucomatous  from  ultimate 
implication  of  the  iris  and  posterior  synechiie.  A 
chronic  relapsing  form  of  the  litiection,  aaaociated  with 
irido-ohoroiditis  and  kenttitis  punctata,  is  occiisionfilly 
met  with  in  young  people,  and  often  with  a  history 
of  iBhaiitad  gout.     In  the  less  severe  oases  ft  good 
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resnilt  is  generally  obtaiued,  tlie  best  treafonenj  \ 
rest,  dark  glasses,  ajid  atropine  ;   and  internally  ii 
and  quinine,  with  a,  mild  mercurial  course. 

In  tranuiatlc  cyclitis  marked  pain  19  an  e 
symptom,  along  witli  the  other  signs  mentioned  al»^ 
The  rest  of  the  ureal  tract  (iris  and  choroid)  are 
affected,  and  tliis  form  of  inflammation  is  often  a 
runner  of  aympatbetic  inflammation  of  the  other  e 
Sometimes  the  inflammation  becomes  purulent  in 
type  (panopht/uilniilis),  and  in  such  cases  the  liability 
t«  sympathetic  disease  seems  decidedly  less  tbaa  in 
the  plastic  form,  though  the  early  excision  generally 
practised  in  panophthalmitis  may  possibly  account  for 
this  difference. 

Wouuds  of  the  sclerotic. — Thei-e  is  gencndly 
simultaneous  -wound  of  some  part  of  the  uveal  tract, 
and  often  of  the  retina,  with  loss  of  vitreons.  Often  we 
tiud  hEcmorrhage  into  the  anterior  chamber,  or  vitreous, 
or  both.  If  the  wound  be  quite  behind  tte  ciliary 
region,  i.e.  quite  a  quarter  of  an  inch  from  the  corneal 
margin,  and  recent,  we  should  apply  an  ice  compress, 
and  trust  to  its  healing.  If  it  gape  much,  one  or  two 
fine  stitches  may  be  inserted,  but  care  should  be  taken 
not  to  embrace  the  deeper  layers  of  scleiu  in  our 
suture,  as  then  the  choroid  will  almost  certfunly 
be  included,  and  an  irritable  eye  with  uveitis  may  be 
left  When  a  foreign  body  is  embedded  in  the  anterior, 
but  post-ciliary,  part  of  the  sclerotic,  it  must  be  re- 
moved, the  wound  being  enlarged  for  this  purpose  if 
nncessary.  Where  the  ciliary  region  is  deeply  wounded 
stitches  should  never  bo  used,  and  it  is  really  eafer  in 
all  snch  cases  to  escise  tlie  eye-ball  at  once.  If  tlie 
lens  have  escaped  injury,  however,  and  the  case  Iw 
quite  recent,  ice  compress  may  be  applied  and  the  eye 
watijhed,  and  excision  defended  till  there  be  e^idwit 
signs  of  cyclitis  or  marked  sympathetic  irritation. 
Rnptnrc  of  tlie  Bclerotic  is  not  an  uncommon. 
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result  of  Et  Jirect  blow  on  the  eye,  usually  occurring  a 
little  outside,  and  concentric  witli,  the  uomeaJ  mftrgin. 
The  rent  ia  generally  large  and  involves  all  the  Utnica,  we 
then  may  got  escape  of  the  lens  and  part  of  the  vitreous, 
there  is  blood  iu  hoth  aqueous  and  vitreous  chambers, 
the  eye  is  soft,  and  vision  is  greatly  reduced.  The 
conjunctiva  is  the  tunic  most  likely  to  remain  unrup- 
tured, and  then  the  lens  may  pass  through  the  scleral 
rent  ami  remain  uu^er  the  conjunctiva  as  a  rQuncI, 
translucent  tumour.  In  very  severe  cases  of  rupture 
immediate  excision  is  best.  In  less  severe  cases,  and 
especially  when  the  conjunctiva  has  escaped  untorn, 
we  should  apply  ice  compress  and  wait  till  the  absorp- 
tion of  blood  enables  us  to  judge  of  the  probable  futui-e 
usefulness  of  the  eye.  If  it  be  decided  to  retain  it,  a 
subconjunctival  dislocation  of  lena  should  be  left  until 
the   scleral  rent  has  healed,  when  it  can  easily  be 
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Primary  tumours  of  the  sclerotic  are  exceed- 
ingly rare ;  sarcoma  and  hbroma  have  been  observed. 
It  is  often  secondarily  affected  in  the  case  of  morbid 
growths  of  the  choroid  or  retina. 

Stmpatiietio  Affections  op  the  Etb. 

The  condition  moat  liable  to  excite  sympathetic 
disease  is  a  plastic  inflammation  of  the  uveal  tract 
(iris,  ciliary  region,  choroid),  usually  the  result  of  a 
wound  involving  the  ciliary  region.  The  eye  injured 
or  tirat  inflamed  is  called  the  "esciting,"  the  other  the 
"  sympathising  "  eye, 

Symputtaetlc  irritation. — The  common  symp- 
toms are  lacrymation,  photophobia,  and  occasionally 
dimness  of  vision  in  the  sympathising  eye.  It  flushes 
on  exposure  to  a  bright  ligijt,  especially  if  the  exciting 
eye  be  also  esposed  or  otherwise  irritated.  Some- 
times pain  is  felt  in  the  forehead  or  shooting  across 
coot   of    tlte    noSD.     The  occasional  diiuness  is 
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usually  mainly  due  to  &  relaxation  of  the  cilial 
muscle  rendering  accoD)niodatiou  impoasihte,  i 
times  possibly  to  a  canditiou  of  sjiasoi  reudeiing  C 
taut  objects  indistinct.  In  such  cases  the  pupil  wa 
be  found  to  i-eact  well  to  light,  but  to  be  ii 
state  of  oscillation.  Sometimes  tliere  seema  to  be  « 
true  temporary  blindneas,  the  nature  of  which  | 
doubtful. 

Treatmeni. — If  the  exciting  eye  be  lost  or  b 
festly  a  dangerous  oue,  it  must  be  excised  without 
delay.     If,  however,  it  be  uninflamed,  its  vision  good, 
and  the  wound  not  such   as  i»    likely  to  lead    to  '' 
sympathetic  inflammation,  the  patient  should  be  t 
at  rest,  dairk  goggles  worn,  and  the  condition  n 
for  a  few  days.     If  the  irritation  persist  or  ii 
it  is  fldviBable  to  excise,  but  even  after   e 
symptoms  may  not  cease  for  a  considerable  time. 

Sympatheiic  iDaauuuailon  usually  & 
month  or  two  after  the  injury,  but  it  may  appear  J 
early  as  two  weeks,  or  may  be  delayed  for  many  y 
It  always  attacks  both  eyes,  but  not  necessarily  1 
like  severity.  One  of  the  earliest  and  most  c 
signs  is  the  occurrence  of  keratitis  punctata, 
severe  cases  the  iritic  adhesions  are  rapidly  fonoH 
extensive  and  firm,  and  the  iris  itself  is  much  thickei 
witli  numerous  large  blood-vessels  visibl 
surface.  Eventually  we  get  occluded  p 
teutiion,  and  secondary  cataract  In  the  worst  a 
ciliary  staphylomata  form,  and  the  globe  fiu 
fihriuks.  In  the  milder  cases  no  synechite  are  fon 
or  they  give  way  readUy  to  ati-opine. 

Treatunent  is  too  frequently  of  little  avail  i 
sympathetic  ophthalmitis  has  begun.  The  excu 
eye,  if  quite  blind  or  practically  useless,  must] 
excised  at  once.  If  there  be  any  hope  of  useful  ▼:* 
in  it,  however,  it  sliould  be  retaiueil,  as  its  ren: 
will  now  do  littla  oi'  no  good  to  the  other,  and  it  I 
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^  eventually  be  the  bottef  eye  of  the  twa  The  sym- 
pathising eye,  and  the  exoiting  eye  if  retained,  must 
be  covered  with  a  black  bandage  and  tmated  with 
atroiiine,  leeching  01-  Uisteriug  to  the  temple,  oud 
perfect  rest  in  a  dark  room.  In  moderately  severe 
ciises,  when  the  eye  bos  become  perfectly  quiet  (always 
at  least  a  year  after  the  begiiming  of  iJie  inflamma- 
tion), an  operation  may  restore  aome  visiorL  Our 
great  aim,  however,  must  be  to  prevent  this  form  of 
iuflammation  by  early  excision  of  lost  dangerous  eyes, 
whether  blind  from  injury,  or  from  past  inflammation 
n  which  the  iris  or  ciliary   region  has  participated. 

L  We  have  edready  mentioned  cases  of  injury  where 
:oision  is  adviuable.     (6'ee  also  page  580.) 

Disk  ASKS  op  tiie  Lbns. 
Cataract,  or  opacity  of  the  ci'ystalline  lens,  may 
occur  at  wiy  age,  and  may  be  partial  or  complete.  An 
opacity  in  this  situation  looks  white  or  ligiit  grey  by 
reflected  light  (e.g.  on  focal  illiiinination),  and  black 
•  by  transmitted  light,  as  when  the  eye  is  illuminated 
l^  the  ophthalmoscopic  mirror.  Cataract  is  said  to  be 
primary  when  it  arises  apparently  independently  of 
any  other  ocular  inflammation,  and  secondary  whea  it 
follows  some  local  disease.  The  former  is  nearly 
always  symmetrical,  the  latter  may  or  may  not  be  Bo, 
In  advanced  life  a  greyish  reflex  is  always  obtained 
from  the  pupil  in  consequence  of  the  noruial  lenticular 
olianges,  and  this  is  sometimes  mistaken  for  cataract, 
but  transmitted  light  shows  no  loss  of  transparency. 

Varieties  and  Aiaen»hi%.^Senile  calamcl  is 
the  most  common  form,  and  seldom  occurs  before  tifty 
years  of  age.  It  may  begin  iu  the  nucleus  or  cortex. 
Nuclear  cataract  appeal's  aa  a,  central  amber- col enred 
baze.  The  cortical  variety  generally  at  first  pi'esents 
the  appearance  of  stiiie,  often  only  visible  after 
dilating  the  pupil.     These  strite  gi'adually 
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number  and  breadth,  the  micIenB  gets  hazy,  and  ulti*  - 
mately  the  whole  lens  becomea  opaque  (malv/re  <n\to,Taet). 
Occasionally  we  simply  find  numeroua  minntfl  dote  of 
opacity  in  the  cortex,  best  seen  by  direct  ophthalmo- 
scopic examination  with  a  strong  conrexlens  behind  the 
mirror  ;  snch  cataracts  are  exceedingly  slow  in  progress. 
The  time  necesaaty  for  maturity  varies  in  different 
individuals,  but  the  average  time  taken  by  the  usual 
aenile  cataract  is  from  two  to  four  years  fi'om  the  first 
observed  impairment   of  vision.      In   a  cataract  just 
ripe   for    removal,   the    opacity   is    found    on  oblique 
illumination  to  be  quite  up  to  the  anterior  capsule,  or 
on  a  level  with  the  pupillary  edge  of  the  iris,  BJid  th^l 
lens  has   frequently  a  spermaceti-like   lustre.       It  ifl 
always  symmetrical,  but  one  eye  is  generally  in  advant^B 
of  the  other.     If  not  extracted  it  usually  undergotfl 
further  degenerative   changes,  often    becoming  }iati^| 
and  calcai-eous  ;  sometimes  the  cortex  liquefies,  vhiljfl 
the  nucleus  remains  hard  (Morgagnian  cataract).        JH 

Lamellar  cataract  is  either  congenita]  or  forms  i^| 
early  infantile  life,  and  is  generally  associated  *i^H 
the  occurrence  of  convulsions.  The  permanent  teetj^| 
especiaUy  the  incisors,  canines,  and  first  molars,  oftM| 
show  deficiency  of  enamel  in  patients  with  this  aSb^| 
tion.  The  opacity  is  seldom  very  dense,  and  aSecta  S^l 
intermediate  zone  of  the  lens,  the  nucleus  and  p6ri^| 
phery  remaining  clear.  On  dilating  the  pupil  artiflH 
cially  we  find  tliat  the  mai^in  of  the  lens  is  clear,  Ui^| 
that  there  is  also  a  layer  of  transparent  lens  subatand^| 
anterior  to  the  opaque  area.  The  opacity  itself  ^H 
round,  with  occasionally  sharp  opaque  spicules  projeojJH 
ing  radially  from  its  margin.  Its  size  varies  ^H 
different  cases,  bat  is  nearly  always  similar  in  the  tii^| 
eyes  of  the  same  patient,  and  shows  little  or  1^| 
tendency  to  increase.  fl 

Congenital  cataract  may  present  different  forms  ^H 
opacity,  but  it  usually  involves  the  whole  len^  and  j^| 
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^  B.]iiu»t  always  symmcbrical  in  tlie  two  eyes.  There  is 
frequently  nystagmus. 

Pyramidal  cataract  is  always  the  result  of  ocular 
inflammation  in  early  life,  and  usually  of  perfoi'ating 
corneal  ulcer  from  ophthalmia  neonatorum.  It  appears 
as  a  smiill,  sharply  defined,  dense  white  opacity  at  the 
anterior  pole  of  the  lens,  sometimes  projecting  forwards 
towards  the  cornea  in  the  form  of  a  small  pyramid 
with  its  base  slightly  embedded  in  the  lens  substance. 
Once  developed  it  does  not  increase  in  sizu. 

Posterior  polar  cataract,  aa  the  name  implies,  is  an 
opacity  at  the  middle  of  the  posterior  surface  of  the 
lens.  It  is  not  sharply  limited,  but  usually  thins  out 
irregularly  from  a  denser  centre ;  it  is  not  stationiiry. 
By  focal  illumination  it  is  generally  of  a  yellowish 
colour.  It  is  often  due  to  disease  of  the  vitreous 
dependent  on  choroidal  inQammation. 

IHabetie  cataract  is  uauaUy  cortical  at  first,  and 
■when  mature  pi-esenta  much  the  appearance  of  an 
ordinary  senile  cataract,  but  with  the  spermaceti 
lustre  very  distinct  The  age  of  the  patient  often 
leads  US  to  suspect  glycosuria  in  Buoh  cases.  When 
occurring  early  in  life  the  diabetic  form  is  soft,  instead 
of  being  hard  like  the  senile  cataract,  and  reaches 
maturity  very  quickly,  often  in  a  few  montlia  from  its 
first  detection. 

Subjective  symptoms.— There  is  visual  failure 
where  the  opacity  is  at  or  neai"  the  axis  of  the  lens. 
As  the  cataract  spreads  and  becomes  denser,  the  sight 
fails  more  and  more,  until  the  patient,  with  his  back 
to  the  light,, can  barely  count  fingers  at  a  few  inches, 
or  only  distinguish  the  hand  moviug  before  his  eye. 
Many  subjects  of  cataract,  especially  where  the  nucleus 
is  principally  afiected,  see  best  in  a  dnll  light,  as  the 
lai^B  pupil  then  allows  the  rays  to  pass  through  the 
clearer  peripheral  parts  of  the  lens. 

Causes. — The  manner  of  production  of  aa  ordinary 
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primary    cataract    is    not    tinderstood.       It    is  

found   associated   with   geaeral    setiile    chflJiges,  wit^ 
arterial  disease,  gout,  aoJ  especially  with  glycosuria. 
When   cataract  results  froni  some  local  disease,  such 
tut   clioroiditis,  old   iritis,   glaucoma,   detached   retin 
intra-ocular  tumour,  eta,  it  ia  called  " secondaiy," 
is  then  frequently  uniocular.      Traumatic  cfttamot  f 
be  considered  later. 

Treatment.— We  can  often  improTe  ^ 
siderably  iu  the  early  stiiges  of  senile  cataract  by  kefi 
ing  tbe  pvipil  under  the  influence  of  a  weak  mydrialii 
la  some  slight  cases  of  lamellar  cataract  no  opfira" 
is  necessary,  the  patient  seeing  sufficiently  well  for  ■ 
practical  purposes.  Before  attempting  any  operatit 
we  sbould  examine  the  condition  of  the  eye  anil  j 
the  patient  carefully.  Thus,  if  the  eye  be  perfec' 
bKnd,  it  is  needless  to  remove  the  cataract 
if  the  projection  be  bad,  if  there  be  traces  of  old  iritj 
if  the  cornea  be  nebulous,  oi*  if  the  patient  be  suffer 
from  glycosuria  or  other  form  of  malnutrition,  I 
prognosis  must  be  guarded  accordingly,  and  c 
care  taken  in  the  operation  and  in  the  after-tr 
To  test  the  projection,  light  is  thrown  intu  the  e;6.l 
the  ophthalmoscopic  miiTor  from  different  points 
the  visual  area ;  if  tbe  patient  can  always  i 
truly  the  direction  from  which  it  comes,  his  projee 
is  good.  If  thei-e  be  lacrymal  obstruction  o 
tivitis,  operation  must  be  deferred  till  the  conditii 
cured.  The  operative  treatment  indicated 
according  tu  the  consistence  of  the  cataract;  or,  w 
practically  the  same  thing,  the  age  of  the  \ 
Under  thirty-tive  years  of  age  the  catai-act  is  alx{ 
soft,  and  the  best  means  of  removing  it  are  :  (1)  d" 
KIWI,  the  lens  being  needled  and  allowed  gradual 
become  absorbed  in   the  aqueous ;  and  {2)  t 
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suction  or  curette,  geaerally  after  a  preTious  breaking  | 
up  of  the  lens  subatunce  by  needling.      After  any  sach 
operation,  ice  eompress  oiust  be   applied   for  twenty- 
four  hours,  and  the  eye  kept  under  atropine  until  nil   \ 
redness  has  disappeared.      In  the  case  of  /lard  cataract,    { 
(after    thirty-live   years  of   age)    the    lena  should   ba 
extracted  entire.     The  modiiied  Graefe  ineision  wit' 
long  narrow  knife  is   that   usually  now   adopted,  the 
punctui-e   and    counter-puncture  being  mode    at   the    1 
apparent  aclero  corneal  junction,   about   the   level  of 
the  upper  bonier  of  the  undilated  pupil,  and  the  centre 
of  the  incision  coming  jnst  within  the  apparent  upper 
corneal  margin.      An  iridectomy  is  then  performed  (if 
not  done  as  a  preliminary  step  at  least  six  weeks  pre- 
viously), the   anterior  capsule  o|iened  freely,  and  the 
opaque  lens  extracted  thixiugh  tiie  corneal  wound  by 
pressing  with  a  curette  against  the  lower  part  of  the 
cornea.  All  cortical  matter  must  be  carefully  removed. 
After  tiie  operation  both  eyes  are  covered   with   dry 
cotton  wool  and   an  appropriate   bandage,  the  patient 
being  kept  in  a  darkened  room,  and  the  eyes  bathed 
gently  every  momiug  and  evening  for  the  first  week. 
On  (Jie  eailieat  symptoms  of  iritis  leeches  must  ha 
applied  to  the  temple,  and  atropine  drojis  put  into  the 
eye.     Should  the  edges  of  the  wound  become  infiltrated 
vith  pus,  hot  fomentations  are  advisable,  and  eserino 
drops  six  times  daily,   or   powdered   iodoform  dusted    ' 
into   the   eye  twice  daily.       Should   panophthalmitis 
occur,  it  is  better  to  excise  the  eye  early,  as  thus  much    , 
needless  pain  is  avoided.      A  bandage   should  be  used    1 
over  the  eye  even  in   favourable  cases   for  at  least  a    , 
fortnight,  and  both  eyes  cai'efully  shaded  from  light.    ' 
After  a  couple  of  montlia  the  eye  may  be  tested  for    1 
glasses,  -flOD  being  about  the  average  lens  required 
for  distance,  and  -f  14D  for  close  woik.     Should  the   < 
distant  vision  be  unsatisfactory,  the  pupil  must  bo    , 
examined   by   focal    illumination,   as   frequently   auj 
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opaque  membrane  ia  found  covering  it  If  preBenfcfl 
tliia  membrane  must  be  torn  tlirough  with  one  or  two 
needles,  so  as  to  leave  a  clear  aperture  corresponding 
to  the  centre  of  the  cornea.  After  this  secondary 
operation  ice  and  atropine  must  be  used,  and  tlie  eye? 
kept  shaded  until  all  imtation  and  injection  subside. 
For  all  cataract  operations  cocaine  is  moat  aerviceablfj 
but  it  must  be  remembered  in  performing  iridectom; 
under  its  influence  that  ifc  does  not  fidly  deaden  t 
sensibility  of  the  iris,* 

li||arl«s> — (1)  Traumatic  cataract  ia  the  result  9 
any  injury  by  which  the  lena  capsule  is  opened. 
may  follow  a  penetrating  wound  of  the  globe,  o 
simply  be  due  to  a  direct  blow  rupturing  the  leif 
capsule.  lu  recent  cases  ice  compress  and  atro^uf 
drops  must  be  used,  A  small  piece  of  metal  ia  aoro 
times  embedded  in  the  lens,  and  may  he  reoioved  b 
the  electro-magnet.  Should  the  lena  swell  t 
produce  increased  tension,  it  must  be  removed  ' 
curette  or  suction.  In  young  patients  the  catara 
sometimes  undergoes  slow  spontaneous  absorptioo,  H 
after  the  operation  of  diacision.  If  Bevero  f  "' 
supervene,  in  eases  due  to  punctured  wound,  1 
excision  is  advisable,  as  the  eye  will  never  be 
able  one,  and  is  very  likely  to  set  iip  aympathet 
inflammation.  (2)  Dialocation  of  tite  leiia  is  occa 
ally  the  result  of  a  direct  blow  on  the  eye-ball, 
generally  still  enclosed  in  its  capsule,  and  is  como 
displaced  downwards,  its  upper  edge  being  BtUl  vi 
through  the  dilated  pupiL  It  ultimately 
becomes  cataractoiia,  and  sometimes  causes  glaac 
Occasionally  the  dislocated  lens  Uea  in  the  anteri 
chamber.     From  either  situation  it  may  be  r> 


■  SdlutioiiB  of  [01  ulkaluiilB  otied  after  any  porfoial    „ 
the  eye-ball  ebould  he  frHElilrprej>arei3,ajj  the  futigoiilaroirthBiif; 
■ODD  form  in  thcin  seem  sometimoi  to  bavo   a  moat  p    *~ ' 
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by  the  Bpoon  through  a  large  peripheral  corneal  inci- 
sion, but  the  operation  is  one  of  great  delicacy  and 
liable  to  be  accompanied  by  much  loss  of  vitreous. 

Couffenital  abaormalltiets.— Conr/enito^  cala- 
root  has  been  already  alluded  to.  Occasionally  we  tind 
partial  cimffenilal  dislocation  of  the  lens,  usually  in  both 
eyes.     Appropriate  glasses  are  often  serviceable  in 

Diseases  of  thk  Optic  Nbrvk. 

Developmentally  and  atructurally  the  optic  nnrve 
is  unlike  ordinary  cerebro-spinal  nerves,  and  is  to  be 
regarded  as  a  direct  prolongation  of  the  brain.  It  is 
peculiarly  liable  to  sufTer  in  affections  of  the  central 
nervous  system,  in  certain  general  dlsGases,  and  in 
some  forms  of  chronic  poisoning, 

InOanuDBtJoii  of  llie  optic  u.evve.~Patho- 
logy.  The  intra-ocnltir  end  of  tha  nerpe  ("pa/ra7/a") 
is  the  part  most  commonly  inHamed,  and  to  this  con- 
dition the  term  ^^ papillitis"  is  conveniently  applied. 
When  tlie  inflammation  first  attacks  the  nerve  tmnk 
behind  the  eyeball,  we  speak  of  it  as  a  "poat-ocular 
tieiiritis. "  The  expression,  "  optic  Tiewrilin,"  should  bo 
retained  as  a  general  term  for  infiammation  of  any 
part  of  the  nerve.  Optic  neuritis  may  be  acutfi  or 
chronic,  may  occur  at  any  point  in  the  course  of  the 
nerve,  may  aft'ect  the  whole  thickness  or  only  a  part 
of  it,  and  may  or  may  not  lead  to  permanent  atrophy. 
Where  the  periphery  of  the  nerve  is  mainly  involved, 
we  call  the  condition  "  perineurilis  ;  "  where  the  in- 
flammation attacks  tlie  central  part  of  the  nerve  we 
speak  of  it  as  "aanal  neurilit."  Usually  both  nerves 
are  affected,  though  not  necessarily  to  the  same  de- 
gree nor  conaontaneotraly ;  unilateral  optic  neuritis  is 
generally  dependent  on  a  local  cause,  such  as  orbital 
cellulitis.  In  the  early  stage  of  a  papillitLs,  the  con- 
nective tissue  ia  unaflected ;  and  if  the  inPamtnatinft. 
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proceed  no  further,  we  may  finally  get  a  liealtliy  diso.  J 
and  retention  of  normal  vision.  Usually,  however,  ] 
we  ultimately  get  interstitial  changes. 

SymploolS.— There    is   usually  no    ocular    pain,  I 
and  there  may  not  even  be  1o.se  of  sight  for  some  tima  J 
In  exceptional  cases,   indeed,  papillitis  may  run. 
course  and   disajipear  again  without  there  being  a 
impairment  of  vbion,  but  uaually  sight  fails  graduallj 
The  manner  of  the  failiire  varies  according  to  the  kin 
of  the  neuritis.      In  ordinary  papillitis  we  have  a 
gressive  loss  of  central  vision  along  with  a  peripher 
diminution  of  the  visual  field.     In  some  ca 
ocular  neuritis,  in  the  axial  form  for  example,  i 
have   the   central    vision     alone    first    impaired, 
peripheral  field  remaining  perfect ;  in  such  cases 
loss   of  colour  vision  is   characteristic,    the  power  c 
distinguishing  red  and  green,  in  a  small  ci 
being  often    lost  at   the   very  commencement  of   t 
affection. 

Ophtliahnoicopic  appearaneeg. — We  muBt  esennBa 
much  caution  in  diagnosing  positively  the  slighto 
departures  from  the  normal  vascularity  of  the  papilM 
and  we  must  invariably  examine  both  eyen.  In  BiiD}^ 
passive  congestion  of  the  papilla,  it  ia  redder  tlu 
normal,  and  c!ie  veins  are  somewhat  dilated,  but  thec 
is  no  swelling,  and  though  its  margin  is 
definition,  it  is  not  actually  obscured.  Between  e 
a  condition  and  a  fully  developed  papillitis  or  "ohoked 
disc,"  there  are  many  gradations,  which  may  idinpl 
be  stages  in  the  development  of  a  high  degree  < 
papillitis,  or  any  one  of  them  may  be  the  final  o 
tion  where  the  inflammation  is  of  less  seventy. 
advanced  papillitis  the  changes  are  unmistakable; 
find  swelling  of  the  papilla,  with  obscuration  of  'i 
margin,  loss  of  translucency,  increased  va 
and  obliteration  of  the  physiological 
N^umeroas  straight  vessels  radiate  from  it  oa  svei 
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Bide,  coursing  ovei-  ite  obscured  edge,  and  small  hiemor- 
rliagea  often  occur  on  or  near  it  The  veins  are  di»- 
tecded,  dai-k  and  tortuous,  and  the  arteries  usually  si 
■what  narrowed  ;  hoth  seta  of  vessels,  but  especially  the 
arteries,  are  often  hidden  on  or  near  the  disc.  Smooth, 
opaque,  whitish  spots  occur  on  the  jwpilla  or  ot 
surface  of  the  adjacent  retina,  concealing  completely 
what  they  cover,  and  there  are  often  large  are 
cloudiness  in  the  retina.  As  the  papillitis  subside^ 
the  redness  and  swelling  diminish,  and  the  disc  mai^n 
agHin  comes  into  view.  The  disc  is  first  opaque  and 
"  woolly  "  iooking,  hut  gradually  becomes  smoother, 
and  is  ultimately  {stage  of  atrophy)  of  a  white  colour, 
with  concealment  of  the  lamina  cribrosa ;  around  it 
there  is  often  a  pale  zone  from  changes  in  the  retinal 
pigment ;  the  vessels  are  all  much  narrowed,  and  a 
often  bordered  by  opaque  white  lines. 

Causes.— (»)  A  large  majorityofcaaeBof  papillitis 
are  due  to  vnirar^a,via.l  dMeasa  ;  e.g.  tumours,  kk\  ' 
gitis,  cerebral  absoess,  internal  hydrocephalus,  ai 
riam  of  internal  carotid.  Injuries  to  the  head  i 
cause  optic  neuritis  either  bhiough  meningitis,  efiiiaion 
of  blood  (within  the  skull  or  within  the  nerve  sheath), 
hernia  cerebri,  or  ]K>ssibly  through  a  laceration  of 
tlie  brain. 

(6)  We  are  liable  to  get  optic  neuritis  (usually  one- 
sided) in  many  orbital  affectioiin ;  e.g.  tumours,  cellu- 
litis, periostitis,  etc.  In  the  case  of  orbital  tumour 
there  is  generally  protrusion  of  the  eye-ball. 

(c)  Papillitis  has  been  observed  in  association  with 
acute  myelitis,  and  in  Cases  of  injury  to,  and  carii 
the  cervical  spine. 

(d)  In  general  dieeaaes,  e.g.  prugressive  pernicious 
auffimia  and  Bright's  disease.  bUt  in  cu^es  of  tlie  latter 
we  usually  have  a  characteristic  retinitis  iu  additioi 
Acquired  syphilis    may   cause   optic  neuritis   either 
throutfh  meningitis    or   from   a  gummatous  grnvtbu- 
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■wliicli  latter  may  be  witliin  tJie  stull,  or  at  tlie  optic 
foramen,  or  on  tLe  nerve  tnitik,  the  neuritis  beiug 
generally  one-sided  when  in  either  of  the  two  laat 
situations.  In  diabetes  melUtus  we  get  au  axial 
neuritis,  and  probaUj  the  same  limited  intlamuiatian 
is  caused  hy  chronic  poisoning  by  lead,  alcohol,  tobacco, 
and  bisulphide  of  carbon. 

(e)  Sometimes  optic  neuritis  is  simply  an  extension 
of  inflammation  from  a  neighbouring  ocular  tissue. 

The  prognosis  must  always  be  guarded  as  to  the 
final  condition  of  vision,  and  depiends  more  ou  the 
cause  than  on  the  intensity  of  the  papillitis  obsei-red. 
It  is  relatively  more  favourable  where  the  cause  is 
removable  or  amenable  to  remedies.  We  may  hiive 
a  papillitis  with  good  vision,  loading  ultimately  to 
complete  atrophy  und  blindness,  while  again  we  may 
have  a  papillitis  with  the  barest  perception  of  light, 
followed  by  almost  perfect  recovery. 

TreaUneiil.— Where  not  contra-indicated,  mer- 
cury and  iodide  of  putHSsium  should  be  employed  as  a 
matter  of  routine,  the  latter  being  given  in  full  doses. 
Perfect  rest  must  be  insisted  upon,  and  the  cause  is 
to  be  treated  by  appropriate  remedies  when  possible, 
or  to  be  removed  altogether  in  the  case  of  exposure  to 
poisons.  Locally,  dry  or  wet  cupping,  or  blisters  to 
the  temple,  may  be  tried,  and  ice  to  the  forehead  Las 
'    been  recommended  in  an  early  stage. 

Atrophy  of  the  optic  nerve.— Pat/ialogi/.  In 
all  cases  of  atrophy  the  nerve  is  ultimately  altected  in 
its  entire  length.  In  all  true  cases  the  nervous  ele- 
ments are  involved,  and  there  ia  a  corresponding  loss 
of  function.  In  the  posl-neuritic  atrophic  process  the 
nerve  fibres  finally  either  break  down  ami  ara  re- 
moved, or  undergo  grey  degeneration  ;  in  tlie  former 
case  the  diameter  of  the  nerve  ia  much  reduced  from 
contraction  of  the  hypertfophied  fibrous  tisane.  In 
simple   atrophy   there   is  seldom   much 
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connective  tissue,  but  the  nerve  fibres  lose  their  nie- 
dullarj  sheath  bj  a  process  of  granular  fatty  degcnerar 
tiou,  while  the  axis  cylinilers  are  usually  retiiined,  but 
converted  into  fine  indistinct  tibrtls ;  tliere  is  eonse- 
quentl;  little  change  in  the  size  of  the  nerve.  This 
"  grey  degeneration,"  as  it  is  termed,  may  be  difitge, 
afi'ecting  the  whole  nerve  uniformly,  or  intular  and 
varying  much  in  extent  in  different  sectiona.  In.  m<Mrt^ 
cases  of  atrophy  both  nei-ves  are  aflected,  though  one 
may  be  considerably  in  advance  of  the  other. 

CaascBi — All  cases  may  be  divided  broadly  into 
infiammjatory  and  non-inflammatory  or  simple.  (1) 
Those  due  to  inflammation  are  traceable  either  to  a 
papillitis,  a  post-ocnlar  neuntis,  or  an  inflammation  of 
the  choroid  or  retuia.  (2)  Simple  atrophy  may  be 
primary  or  secondary.  In  the  priinary  form  we  get 
visible  atrophic  changes  occurring  consentaneously 
vith  gradual  failure  of  vision,  often  in  association  with 
disease  of  the  central  nervons  system  (locomotor 
ataxy,  etc).  The  more  immediate  cause  of  this  form 
seems  to  be  severe  bodily  fatigue,  anxiety,  exhausting 
brain  work,  sexual  excess,  etc.  In  the  seeondary  form 
of  ativphy  the  loss  of  vision  precedes  the  visible  atro- 
phic changes.  This  occurs  in  all  cases  where  inter- 
rupted conductivity  ill  one  part  of  the  nerve  leads  to 
Bubscquent  atrophy  in  the  remainder,  as  where  the 
nerve  has  beeu  cut  across,  or  torn  through,  or  pressed' 
upon  {by  tumours,  foreign  bodies,  etc.),  or  has  had  its 
blood  supply  interrupted  (as  from  eniboliam).  Syphilis 
may  induce  either  a  post-inflammatory  atrophy  or  a 
secondary  one  (as  from  pressure  of  a  gumma),  and  a 
Bpeciflc  history  is  also  common  in  cai^es  of  simple  grey 


Symptoms. — The  failure  of  vision  in  post-n« 
ritic  cases  has  been  already  described.     {See.  page  59U.) 
In  atrophy  from  choroiditis  and  retinitis  the  failui 
usually  gradual,  central  vision  often  remaining  iaiiiyA 
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acutfi  while  the  rest  of  the  field  has  become  amblyo^nd  % 
In  the  secondary  form  of  Bimplo  atrophy  viaion  often 
fails  suddenly.  In  primary  atrophy  the  loss  of  vision 
is  slow  and  continuous,  there  being  both  central 
failure  and  contraction  of  field.  Atfection  of  the 
colour  sense  is  almost  constniit,  gi-een  being  generally 
first  confused,  while  later  pei'ception  fails  for  red, 
blue,  and  lastly  yellow.  The  pupils  are  generally 
wide  in  post-papillitio  atrophy,  small  in  spinal  coses, 
and  often,  of  medium  si^se  in  other  forms, 

Opht/iahnoKopic  apiiearancea.^-lho  colour  of  the 
atrophied  disa  is  white,  grey,  or  of  a  blueish  or 
greenish  tint.  The  disc  is  often  excavated  quite 
up  to  the  margin  all  round,  bnt  never  deeply, 
and  the  slope  is  gradual.  The  lamina  oribrosa  may  ov 
may  not  be  visible.  The  edge  of  the  disc  is  usually 
well  defined.  The  central  blood-vessels  are  in  some 
cases  much  diminished  in  size,  in  others  only  slightly 
if  at  alL  In  the  post-papillitic  form  the  disc  margin 
is  often  irregular- looking  from  loss  of  pigment  due  to 
choroido-retinal  changes ;  the  central  vessels  are  re^ 
duced  in  size,  and  frequently  bordered  by  opaque 
white  lines ;  the  excavation  is  absent  or  slight,  and 
the  lamina  oribrosa  is  invisible.  In  atrophy  from 
choroido-retinal  disease  the  disc  has  usually  a  ]ieculiar 
opaque,  yellowish-red,  "waxy"  look,  and  tlie  retinal 
vessels  are  greatly  diniinishod  in  size,  and  sometimes 
in  number.  In  the  partial  atixipliy  fi'om  axial  neur- 
itia  the  pallor  is  confined  to  the  teinpoi'al  half  of  the 

The  proBTiosis  is  always  unfuvourable,  but  ia 
relatively  less  so  where  the  cause  is  removable  or  may 
pass  away  spontaneously.  In  some  of  the  post- 
papillitio  cases  considerable  improvement  takes  place 
if  the  sclerosing  process  do  not  lead  to  much  pressure 
on  fluoh  nerve  fibres  aa  have  escaped  destruction  by  the 
inflammation.     In  marked  oonti-action  of  the  visual 
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field,  and  in  cases  of  long-standing  amblyopia,  little 
or  no  improvement  is  to  be  expected.  In  cases  of 
primary  atrophy,  almost  coin])lete  blindness  generally 
occuiB  in  frara  one  to  three  years. 

Treatment. — Where  the  atrophy  is  dependent 
on  some  general  condition  or  toxic  influence,  the 
treatment  must  be  regulated  accordingly.  Nervine 
tonics,  such  as  strychnia,  are  said  to  be  occasionally 
Bsefnl.  Where  the  atrophic  process  has  not  gone  too 
fer,  the  continuous  current  is  sometimes  beneficial. 
One  pole  should  be  applied  over  the  closed  eyelids  and 
the  other  over  the  aupra-orhital  nerve,  the  current 
being  broken  frequently  and  the  poles  transposed. 
The  emallest  number  of  cells  which  will  give  the 
physiological  light-flash  on  making  and  breaking  the 
circuit  should  be  employed;  the  whole  sitting  should 
last  about  five  minutes,  and  be  repeated  daily  for  at 
least  a  month.  If  no  improvement  taie  place  during 
this  time,  either  in  central  acuity  or  in  visual  field, 
galvanitim  may  be  abojidoned  as  kiseless.  If  any 
marked  benefit  result,  the  current  should  continue  to 
be  employed  at  longer  and  longer  intervals,  as  the 
condition  may  indicate.  The  patient  is  quite  capable 
of  canying  out  the  treatment  for  himself  after  having 
once  been  properly  instructed. 

li^uries. — The  optic  nerve  may  be  injured  by  a 
blow,  stab,  gun-shot  wound  or  fracture  of  the  sphenoid 
bone.  A  severe  blow  on  the  side  of  the  eye-Imll  may 
cause  rupture  of  the  nerve  at  its  entrance  into  the 
globe.  A  stab  or  thrust  into  the  orbit  may  cut  or 
tear  the  nerve,  or  cause  an  extravasation  of  blood 
within  its  sheath,  or  may  sever  the  ceiitral  vessels 
outside  its  trunk.  A  foreign  body  penetrating  deeply 
may  produce  fracture  of  the  orbital  walls  or  of  the 
clinoid  process  of  the  sphenoid  bone,  thus  leading  to 
injury  of  the  nerva  Gun-shot  wounds  may  implicate 
either  the  orbital  or  inti'acraoial  part  of  the  sscyb. 
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uud  pellets  or  metallic  fragmentB  may  penetrate  thej 
globe  and  become  embedded  in  tbe  papilla.     FractuM 
of  the  baiie  of  tbe  ekuU  Bometimea  cauaes  injury  to  tl 
nerve  at  the  optiu  foramen,  or  behind  it  if  the  clinoKK 
jirocess  be  displaced.     Any  severe  injuiy  to  the  nervn 
usually  occasions  sudden  complete  blindness  of  tfa^ 
corresponding  eye.     If  the  solution  of  continuity  b 
incomplete,  or  if  the  nerve  bo  simply  bruised,  we  ma.^ 
get  partial    or  complete  restoration   of  vision,   bu( 
secondary   changes   often  occur  leading  to  ultimate 
atrophy. 

The  ophl/ialmo8copie  appearances  differ  e 
to  the  nature  of  the  injury.  If  the  cenlraJ  artory  b 
divided  the  changes  are  like  those  met  with  f 
embolism  of  this  vesseL  In  other  cas 
remains  normal  in  aspeot  until  the  atrophic  proi 
reaches  it,  when  it  gradually  assumes  the  appei 
of  an  ordinary  secondary  atropliy  with  normal  v 
The  treatTnenl  of  the  recent  injury  must  be  based  o 
general  aui^ical  principles.  Later  on,  if  the  continui' 
of  the  nerve  has  been  preserved,  galvanism  may  be  t 
some  service. 

TDniour8.^The  intra^ocular  end  of  the  i 
may  be  affected  secondarily  in  sarcoma  of  the  choi 
or  in   retinal   glioma.     Tlie   most  common  form  < 
tumour  proper   to    the    nerve   trunk  is  the   tnyxM 
sarcoma.     It  leads  to  proptosis,  papillitis  or  Bimpl 
atrophy,  and  early  blindness ;  the  ocular  mover 
are  usually  good,  and  there  is  httle  or  no  pain. 
intracranial  part  of  the  nerves  and  the  chiastna  ■ 
especially  liable  to  gummata,  and  the  chiasma  n 
also  be  the  seat  of  a  deposit  of  clieesy  tubercle. 

Diseases  of  the  Retina. 
With  the  exception  of  its  blood-vessels  and  i 
]>igment   epithelium,    the  retina  is  almost  peifeo 
ttauaparent,    and   consequently   practically    '■  ' ' 
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ophthalmoseopicaily.  Its  dL^eased  conditions  may 
therefore  he  recognised  by  a  loss  of  its  transparency, 
or  by  changes  in  its  circulsition  or  in  its  pigment 
layer.  Its  transparency  may  be  lost  over  a  small  or 
large  area  from  hiemorrhages,  de^iosits  of  pigment, 
cedema,  exndations,  or  fatty  changes, 

Hiemori'liages  may  occur  at  any  part  of  the 
fundus,  and  may  be  single  or  multiple,  small  or  large. 
When  recent  they  present  a  bright  red  appearance, 
but  become  darker  with  time,  and  undergo  slow  ah- 
Borption.  If  large,  they  may  either  burst  into  the 
■ritreoua  or  cause  detachment  of  the  retina.  When 
m  the  nerve  fibre  layer  they  present  a  striated  or 
"flarae-ahaped  "  appearance,  and  when  in  the  deeper 
layers  they  are  round  or  irregular.  They  interfere 
with  vision  according  to  their  size  and  position,  those 
at  the  yellow  spot  causing  necessarily  much  impair- 
ment. 

Causes. — They  may  accompany  inflammation  of 
the  retina  or  optic  nerve,  but  are  more  frequently 
dependent  on  general  conditions,  or  on  retinal  disease 
consequent  on  general  conditiona.  They  are  generally 
due  to  rupture  of  vessels,  as  from  increased  intra- 
vascular pressure  (e.g.  in  cases  of  contusion  of  the 
eye-ball,  optic  neuritis  with  much  constriction  of  veins, 
violent  effort,  or  high  arterial  tension),  or  from 
sudden  diminution  of  the  vitreous  support  (following 
wound  of  the  globe),  or  from  weakness  of  a  degener- 
ated vasculnr  wall.  Diapedesis  may  possibly  occasion 
visible  htemorrha^s  in  cases  where  there  is  an  altered 
condition  of  the  blood,  e.g.  in  diabetes,  severe  aniemia, 
leucocythtemia,  purpura,  pyaimia,  etc  They  are  also 
commonly  found  in  association  with  the  luemorrliagic 
diathesis. 

The  treatment  must  be  mainly  determined  by 
the  patient's  general  condition,  but  local  application 
of  ioe  may  be  employed  in  recent 
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is  usually  the  result  of  some  general  disease,  and  t 
nlussification  of  ita  forms  usually  adopted  ie  a    "    ' 

Symptoms.^The  loss  of  vision,  botla  tempera 
and  permanent,  varies  much  in  different  cases.      Op 
tlialntogcopically  we  find  loss  of   retinal  transparencyiJ 
venous  dalatation,  and  a  tendency  to  the  c 
of  hiemorrhflges  and  white  patches. 

Tlie  treatment  depends  mainly  upon  the  patient^ 
general  condition.  Complete  rest  must  be  orderecl 
and  all  strong  light  cut  off  by  wearing  dark  neutr^ 
tint  glasses,  Counter-irritanta  and  leeches  to  I' 
temple  are  sometimes  advisable. 

Varieties. — 1,  MtEmorr/uzgie  retinitis  occurs  i 
association  with  disease  or  disorders  of  the  circulatoi^^ 
system,  and  usually  aiFects  one  eye  only.     The  litemop- 
rhages  are  small  and  numerous. 

2.  Alhwmimmc  retinitis  is  most  commonly  asso- 
ciated with  chronic  kidney  disease,  especially  the  Mtt- 
tractiiig  form,  but  ia  also  frequently  found  in  1" 
albuminuria  of  pregnancy.  There  are  numerou 
coloured,  soft-edged  patches  in  the  retina ;  i 
opaque,  very  white  dots  or  striffi  at  the  yellav 
arranged  in  the  form  of  an  asterisk,  with  ita  cei 
the  fovea ;  and  generally  papillitis  and  haaraor 
These  changes  may  subside  if  the  renal  afleotion  i 
proves,  those  at  the  macula,  however,  lasting  for 
long  time.  In  the  cases  associated  with  pregnancy  yi 
may  get  perfent  vision  restored  with  a  normal  fi 

3.  Syphilitio  retinitis  usually  t 
secondary  stage,  about  the  end  of  the  first  j 
later.     The   ophthalmoscopic    chan^ 
slight ;  the  larger  veins  distended  and  dark,  and  1 
disc  outline  blurred.     Very  commonly  there  are  i 
merona  dust^like  opacities  in  the  vitreous.     Thevisi 
failure  is  considerable,  and  the  attack  lasts  for  montli 
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ac'^e  result  is  generally  favourable.  The  treatment 
must  be  ecergetically  aiiti-ayphilitic,  mercury  being  the 
remedy  chiefly  to  be  relied  on.  In  leucocythtemia, 
and  more  rai'ely  in  diabetes,  retinitis  may  also  occur. 

Retinilis  pigmeutosa,  is  a  tei-m  used  for  a 
diBease  where  a  certain  group  of  symptoms  and  definite 
course  are  usually  found  in  association  with  pigmen- 
tary changes  in  the  retina.  The  disease  is  symmetrical 
and  chronic,  usually  beginning  in  early  life  and  ter- 
minating in  blindness  soon  after  middle  aga  Night 
blindness  is  the  earliest  and  most  characteristic  symp- 
tom. There  is  soon  loss  of  viaual  Geld,  the  cential  area 
xemaining  longest.  Ophl/t. ;  We  find  a  yellowish- red, 
"  waxy  "  atrophy  of  the  disc,  narrowed  retinal  Tesaela, 
and  much  pigment  in  the  I'etiaa,  black  mitRsee,  shaped 
somewhat  like  bone-corpuscles,  lying  superficial  to  the 
retinal  vessels.  Galvanisin  ia  the  only  form  of  treat- 
MteMi  of  any  avail  J  it  somotimeB  causea  improvement 
both  in  field  and  in  central  acuity.* 

ThroDibosIs  may  occur  in  the  eenti-al  artery  or 
vein,  but  neither  form  merits  separata  description 
hers.  We  may  get  embolism  in  the  central  artery 
or  in  one  of  its  branches.  It  is  rarely  bilateral,  and 
is  more  common  on  the  left  side ;  the  usual  cause  is 
cardiac  disease.  In  a  case  of  complete  plugging,  the 
leading  symptom  is   sudden  blindness  of  one  eye, 

Op'Uh.  .■  The  disc  is ,  pale,  with  slightly  blurred 
edges.  There  id  a  diffuse  haze  of  retina,  best  marked 
in  the  region  of  the  macula ;  corresponding  to  the 
fovea  centralis  is  a  bright  red  spot  The  arteries 
near  the  disc  are  often  reduced  to  mere  white  threads. 
The  only  treatment  that  has  proved  sometimes  bene- 
ficial is  massage  of  the  eye-boll,  probably  best  performed 

hy  alternate  prolonged,  moderately  firm,  pressure  over 

the  globe  and  sudden  removal  of  this  pressure, 

fn  rcliiml  delnvhment  the  retina  proper  is 
*  Fur  ita  mannni  of  smiilu;meat  MC  page  690. 
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eeparat-ed  from  ita  pigment  epithelium,  and  a  aemiia'B 
fluid  Hsually  occupies  the  interval.  The  fluid  may  ■ 
be  eflfiised  primarily  as  a  hfemorrhage,  or  as  a  serona  I 
exudation,  in  connection  with  inflammation  or  tuiaouf  I 
of  the  choroid.  The  common  reason  of  detachmenly  j 
however,  is  some  alteration  in  the  vitreous,  either  &S 
mere  diminution  of  ita  support  to  the  retina,  or  coi*~^| 
traction  of  connective  tisKue  formations  within  >B^| 
dragging  the  retina  away  from  its  normal  pOHitioiti^l 
Ketinid  detachment  often  occurs  in  cases  of  pragre^^| 
sive  myopia.  On  illuminating  the  eye,  with  thi^H 
mirror  held  at  twelve  to  eighteen  inches'  distance  froii^| 
it,  we  find  that  some  part  of  the  fimdus  gives  a  blueish^S 
grey  or  whitish  reflex  instead  of  the  normal  red  seen  | 
elsewhere.  This  discoloured  detached  portion  JK  I 
UKually  folded  and  tremulous,  and  on  its  surface  thd  ■ 
retinal  vessels  run  as  distinct,  slender,  dark,  tortnooft'  ■ 
lin^.  In  a  recent  shallow  detachment  we  find  nOiB 
such  ditforenoe  in  colour,  but  its  vessels  have  thai 
characters  just  mentioned.  Wo  should  always  aoteS 
the  extent,  mobility,  depth,  and  degree  of  folding  <ifr  ■ 
the  detachment ;  we  are  thus  in  a  position  to  de(di^*l 
as  to  the  probable  nature  of  the  diajilacing  agent.  M 

Symptoms, — There  is  fi'cquently  a  history  oS'f 
sudden  impairment  of  vision.  Generally  the  detaoliri  M 
ment  gradually  extends  until  there  is  finally  complete  I 
or  Blmoat  ooniplete,  blindness.  M 

JWnimerat.— Rest  in  the  recumbent  position.  &l('l 
a  dimly  iighteil  room,  with  a  pressure  bandage  OTCriH 
the  eye,  is  advisable  in  recent  cases.  Puncture  of  tfa^l 
sclerotic  at  the  site  of  the  displacement,,  so  as  to  pMV  J 
mit  the  aubretinat  fluid  to  escape^  is  recommmded^f 
and  this  certainly  sometimes  improves  vision  eon^l 
sidei-ably  for  a  time.  I 

Glioma,  of  tbe  retina,  is  essentially  a  diseaa(fl 
of  early  life.  It  commences  inBidiously,  iritlinM^w 
inflammation,  grows  rapidly,  and  if  left  to  itself  aooMM 


leads  to  the  death  of  the  child,  spreading  both  oaa- 
trally  and  peripherally, 

J)iagnosi». — The  attention  of  the  parents  is  gener- 
ally first  aronaed  by  seeing  a  whitish  reflex  from  behind 
the  pupil.  By  this  time  there  are  often  signs  of  second- 
ary glaucoma,  itnd  the  eye  is  sometimes  tender.  By 
foeal  illumination  we  see  a  yellowish- white,  rounded 
or  lobulated,  solid-looking  mass  in  the  vitreous,  with 
blood-vessels  and  often  »mall  hcemorrhagea  on  its 
surface.  The  vessels  are  distinguished  from  thosa 
found  on  a  detached  retina  by  their  irregular  dis- 
tribution, different  modeof  blanching,  greater  breadth, 
and  somewhat  brighter  colour. 

The  treatment  is  early  removal  of  the  affected 
globe,  with  ai?  much  nerve  as  we  can  conveniently 
get.  If  the  other  orbital  contents  are  afiocted,  while 
the  nerve  at  the  point  of  section  appears  healthy,  it  ' 
is  advisable  to  tlioi-oughly  clean  out  the  orbit  and 
then  destroy  the  surface  with  chloride  of  zinc  paste. 
When  the  tumour  has  attained  a  lai^  size  it  is  often 
prudent  to  leave  it  alone,  simjily  giving  opiates,  if 
necessary,  to  relieve  pain,  and  induce  sleep. 

Congenital  abnonnnllty.— Opnque  aerve 
fibres  usually  occur  as  el  brilliantly  white  patch, 
narrower  at  the  end  nest  the  papilla,  with  which  it 
is  nearly  always  coiitiniioua.  Its  broader  peripheral 
end  has  a  teased  out,  brush-like  apiieanince  from  sepa- 
ration of  the  fibres.  The  affected  fibres  are  generally 
above  or  below  the  disc,  concealing  the  large  blood- 
vesaela  more  or  less.  We  get  a  blind  spot  correspond- 
ing to  the  extent  of  the  opaque  area. 

Diseases  of  the  Choroid. 

Clioi'olditls.— From   the   abseoce   of    subjective 

Bymptoms  of  inflammation,  its  occurrence  is  usually 

diagnostjci  from  vitreous  changes,  or  from  subsequent 

choroidal  atrophy  seen  ophthalmoscopically  as  white, 
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yellow,  or  black  spots  or  patches.  Tlieae  latter  vary  j 
in  size  from  mere  tine  points  to  areas  mudi  largei-  thuM 
the  disc,  and  their  form  is  round  or  irregular.  Thc^^ 
may  occur  only  at  the  macula,  at  the  equator,  or  ovml 
the  entire  fundus.  One  of  the  best  marked  cUtiicaA 
varieties  is  ohoroidilie  disseminaia,  in  which  tb<M 
atrophic  spots  ai'e  generally  round,  white,  and  hoiH 
dered  by  a  ring  of  black  pigment ;  they  oocniB 
scattered  orerthe  fundus,  but  principally  towards  thH 
periphery.  This  variety  in  usually  symmetrical,  an(H 
in  association  with  syphilis.  V 

Causes. — Syphilis,  myopia,  senile  degener&tionM 
When  seen  in  an  eaiiy  stage  or  while  the  sight  is  sttftl 
failing,  the  Ireat/nsnt  should  consist  in  rest,  an4l 
antisyphilitic  remedies  when  indicated.  fl 

Pnrulent  choroiditis  leads  to  secondary  infiM 
tration  of  the  vitreous,  recognised  by  a  yeUow  refleia 
It  is  often  an  early  stage  of  panophthalmitis,  sou 
always  leads  to  wasting  of  the  globe.  jfl 

Caugea. — Injury,  septic  emboli  (ns  in  puerperin 
fever  and  pyssmia).  A  leas  ucute  form  is  met  with  ^| 
epidemic  cerebro- spinal  meningitis,  tuberculosis,  sMH 
leading  to  a  wbitiBli  reflex  irom  the  viti'eous  eioA  paftj^l 
phthisis  bulbi  (pseudo-ghoma).  ^H 

Treatment.- — In  traumatic  panophthalmitis,  CfUljH 
excision,  -M 

Posterior  staphyloma,— -A  certain  amount  <B 
it  is  often  merely  a  stationaiy  congenital  peculiarilrifl 
usually  found  with  myopia,  and  exceptionaUy  W^H 
emmetropia  and  hypermetropia.  It  generally  OM^^I 
as  a  whitish  crescent  at  the  outer  edge  of  the  £i^| 
with  sharp,  even  boundaries  and  a  dark  horj^H 
Another  form  ia  progressive,  and  associated  wil^  ll^K^I 
degi'ees  of  myopia ;  here  the  boundaries  are  24^| 
marked  and  freijuently  indented,  the  pigment  boird^l 
is  interrupted,  and  there  are  often  other  diati^^l 
.    patches  of  choroidal  disease  in  its  vicinity.  ^| 
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Tnbercle  of  (be  eliorold  is  generally  found  in 
the  neighbourhood  of  the  macula  and  papilla,  and 
usually  in  both  eyes.  Opluh. :  Yellowish  -  white, 
round,  somewhat  raised  spots,  varying  much  in  size. 

Caiwe.— Usually  miliary  tuberculosis  in  young 
flubjecta. 

RDptnre  of  the  choroid,  from  a  direct  blow 

the  eye-ball,  generally  occurs  near  the  posterior  pole 
of  the  globe  in  the  form  of  a  crescent,  with  its  con- 
cavity towards  the  disc.  Ophtk. :  The  fissure  is 
■  yellowish  white;  when  fresh,  h^niorrhages 
■re  often  found  at  or  near  it,  but  later  we  get  a  black 
[ligmented  border. 

CoIoboiDB  is  a  congenital  defect  at  the  lower 
part  of  the  clioi-oid,  the  result  of  imperfect  closure  of 
the  fcetal  cleft.  It  is  generally  of  large  size,  often 
extending  from  the  disc  to  the  periphery.  OpMh.  ; 
We  find  an  uneven  surface  of  exposed  sclerotic  with 
tortuous  vessels  on  its  surface,  and  often  surrounded 
by  black  pigment,  Coloboina  of  the  iris  frequently 
accompanies  it. 

Tumours.— J/eZcmoiic  gareoma  is  much  the  most 
common  form ;  it  generally  occurs  at  or  past  middle 
life,  and  especially  in  eyes  damaged  by  injury  or 
diBeaae.  Usually  the  patient  is  first  seen  in  a  com- 
paratively late  stage,  with  the  retina  lai^ely  deteched, 
the  eye  glaucomatous,  and  the  lens  often  cataractous. 
A  poaitive  diagnosis  is  then  difficult,  and  we  must  rely 
chiefly  upon  the  history.  "Whenever  we  have  reason 
to  auapeot  its  presence,  we  should  excise  at  once.  If 
the  nerve  at  the  point  of  section  be  afiected,  and  still 
more  if  the  tumour  have  perforated  the  outer  coats  of 
the  eye-ball,  all  the  contents  of  the  orbit  must  be 
'ed,  and  chloride  of  zinc  paste  applied. 
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ClBBASES   OF  THE   VlTREOOS. 

Opacities  in.  the  yitreoua  are  gonerally  due  \ 
inflammatory  affectiona  of  thia  structure,  ( 
Bocoudai-ily  to  disease  of  the  ciliary  body,  ohoro 
retina,  or  optic  nerve.  They  a 
high  myopia.  They  may  also  be  the  result  of  h 
rhagss  (from  rupture  of  retinal  or  choroidal  veeeela),  V 
of  degeneration,  especially  senile.  Occasionally  «  ' 
get  choleaterin  crystals  in.  a  fluid  ritreoua,  appearing 
as  a  sparkling  golden  shower  on  movementa  of  the  eye 
{gyndit/sia  geintUlans).  All  vitreous  opacities  are  best 
examined  with  a  plane  or  slightly  & 
at  twelve  to  eighteen  inches  from  the  patient's  e 
On  his  turning  his  eye  smartly  upwards,  downwi 
or  laterally  we  detect  the  opacities  against  tlis  I 
background  as  dai'k  webs  or  dots  which  are  st^' 
motion  after  the  eye  has  come  to  rest.  By  i 
rapidity  and  extent  of  movement  we  can  Judge  oi 
consistence  of  the  viti'eous.  -  Sometimes  the  ops 
are  very  minute,  like  small  dust  particles  ( 
throughout  the  vitreous,  e.g.  in  specific  ahoimditii 
these  are  well  seen  by  using  a  strong  convex  li 
(  +  18D)  behind  our  miiTor  held  close  to  the  p 
eye  so  as  to  focus  them  accurately. 

Symptoms.  — He    generally    complai 
black  specks  floating  about,  and  sometimes,  e 
where  the  opacities  are  large  and  central  or 
vision  is  much  reduced. 

Treatment, — Heurteloup's    leech    to    the 
along  with  the  remedies  appropriate  to  the  t 
cause.     The  dust-like  optacitie-s  aasoeiuted  with 
disease    usually    disitppear   under   a    mild    , 

Suppurative  hyaiitis  occurs  from  injuiyfl 
from  apurulent  choroiditis.  We  get  a  yellowish  wT 
from  the  jjurulent  deposit,  the  tension  is  reduced,  i 
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then)  ia  generally  iritis.  The  prognoaia  ia  unfaTour- 
able,  tJie  eye  being  usually  lost. 

Foreign  bodies  iu  tbe  vitreous.— If  the  eye 

have  Buflfered.  iirepurable  damage,  and  vision  be  much 
affected,  early  excision  ia  best.  Where  the  lens  and 
ciliary  region  hare  escaped,  and  thei-e  is  no  evidence 
trf  iritis  or  choroiditis,  we  may  try  to  remove  the 
foreign  body.  If  it  be  of  steel  or  iron,  tbe  electto- 
juagnet  ia  exceedingly  useful  for  this  puqiose.  If  It 
be  of  other  metal,  or  of  glaas,  etc.,  it  will  be  found 
extremely  difficult  to  effect  its  reinoval,  unless  placed 
well  forward  in  the  equatorial  region.  If  evident 
inflammation  of  any  part  of  the  uveal  tract  ocenr  the 
eye  should  be  excised. 

CysticercDS  ia  sometimes  found  in  the  vitreous, 
but  it  ia  very  rare  in  tbia  country.  Persisteot 
hfaiold  artery  occasionally  is  met  with,  appearing 
!Ui  an  opaque  cord  running  forwai-d  from  a  branch  of 
the  central  artery  on  the  disc. 

Glaucoma, 

We  haye  already  mentioned  the  occurrence  of 
aeaondary  glaucoma  in  several  ocular  affections  ;  we 
have  now  to  consider  tbe  primary  form  of  the  diseaae. 

Symptoms  and  Dicchlinism.— Primary  glau- 
coma consists  mainly  in  an  increased  tension  of  the 
eye-ball  due  to  excess  of  fluid  within  tbe  vitreous 
chamber,  and  is  moat  apt  to  occur  when  the  sclerotic 
ig  unyielding  and  thick,  as  in  old  hypermetropic  eyes.* 

*  In  oxamining  tension  the  Mtient  stands  facing  us 
ereot,  and  looks  down  towards  nia  f««t.     Wo  now  jiIbiOO  one  fineer 
of  each  band  on  theappcrlid  of  thenje  to  be  examined,  aa  near  the 
upper  orbital  margin  ta  powiibla,  and  preaa  the  gluba  ligLtlj  down- 


globe,  and  to  ffitin 

tteadiod  by  the  other  anger.  Tbe  teniion  of  tbe  two  ejei  abonld 
ilwaya  he  compared.  The  student  abonld  thoroughly  ooquaint 
bimself  with  the  avenge  tenaion  of  the  normal  eye,  so  that  he  ma; 
ontal  standud  with  ifliiDh  to  oumpare  alteiationa  u 
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This   excess  of  fluid  is  partly  dut 
eeeretion  aud  intra-ocular  vascular  congestion,  partly 
to  ditninislied  eacaj)e.      ContiuuBd  high  tension  in.  the 
vitreous  chamber  will  mechanically  affect  every  part 
of  its  enclosing  walla.      The.  soft  ciliary  body  f 
yields  to  it,  and  we  get  rapid  failure  of  accomi 
tion  (shown  by  increase  of  presbyopia),  often  a 
able  early  Hymptom  of  the  diseaae.    The  ciliary  n 
arfi  also  affectt^  by  the  preaaure,  and  this  result  s 
s'sts  in  diminishing  the  accommodation,  besides  lead- 
ing to  dilatation  and  inactivity  of  the  pnpil,  and  to 
corneal  anaesthesia.     A  sudden  access  of  tension  \a^/st- 
feres  with  the  circulation  in  the  choroidal  vessel^  a 
we  consequently  get  congestion  of  the  perforating  a 
other  branches  of  the  anterior  ciliary  veins  ontside  t1 
globe.     The  lens  is  pushed  forward  by  the  pre 
behind,  and  the  anterior  chamber  rendered  shallow  ■ 
consequence.      The  peripheral  part  of  tlie  h  '     ' 
pressed  forward,  and  often  becomes  adherent  to  f 
inner  surface  of  the   cornea,     The  optic 
lamina  cribrosa,  being  of  less  resisting  power  than  the 
sclerotic,    ultimately   yield,    leading  to   cupping  and 
atrophy  of  the  disc.     The  intra-ocular  tension  being  ai 
great  as,  or  even  greater  than,  that  i      '' 
retinal  arteiy  except  during  systole,  w 
pulsation  evoked  by  gentle  linger   pressure  i 
globe,  or  occurring  spontaneously.     From  the  in 
blood  supply,  and  the  pressure  on  nerve  fibres,  that 
loss  of  function,  the  nasal  field  being  first  aEF^ 
Other  symptoms  of  glaucoma  are  steaminesa  o(  \ 
cornea  and  pain,  and  the  patient  often  t 
haloa   round   a  flame.     The  pain  varies  greatly  j 
different  cases,  being  sometimes  absent,  and  8i 
very  severe,  referred  to  the  eye,  occiput,  and  back  p 
ticularly,    and  often   then   associated   with    nckl 
and  vomiting. 

Couritc.— Glaucoma    b   distinctly   : 


Bt«e 
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disease,  leading  to  blindness,  bnt  the  rate  of  its  progreaa 
and  the  severity  of  its  symptoms  are  liable  to  mucli 
vai'iatiou  in  different  casoa,  and  often  in  the  same  case 
at  diiferent  times.  In  consequence  of  this  variability, 
different  forma  of  the  affection  are  described  as  acute, 
aabacute,  ajid  chronic.  In  the  ocwte  form  the  aymp- 
toms  appear  suddenly,  and  are  very  severe,  the  con- 
gestion and  pain  being  especially  marked,  and  the 
tension  very  high.  Vision  fails  rapidly,  and  is 
generally  abolished  in  a  week  or  so  if  the  acute  aymp- 
toms  continue,  and  sometimes  even  in  a  few  hours 
{G.  fulawnaiis).  In  clironic  or  simple  glaucoma  there 
is  no  congestion  and  seldom  pain ;  the  tension  is  never 
very  high,  and  all  the  other  symptoma  are  propor- 
tionately modified  and  the  progress  gradual,  lasting  for 
months  or  yeai's  before  causing  total  blindness.  The 
subacuie  form  is  intermediate  in  severity,  and  is  the 
moat  common  in  occurrence,  frequently,  indeed,  ap- 
pearing intermittently  in  an  otherwise  chronic  case. 
There  are  considerable  congestion  and  pain,  and  the 
vision  fails  rapidly ;  such  an  attack,  if  continuous, 
leads  to  complete  blindness  in  a  few  weeks.  Glaucoma 
usually  attacks  both  eyes,  though  not  necessarily  in 
the  same  form,  and  often  with  a  long  interval.  The 
second  eye  is  especially  liable  to  an  attack  immediately 
after  an  operation  {e.g,  iridectomy  or  excision)  on  the 
one  first  afiected. 

Ocncral  causes.— It  seldom  occurs  before  forty- 
I  years  of  ago,  and  is  most  common  in  women  and 
hypermetropic  eyes.  Grief,  anxiety,  overwork,  or 
the  local  use  of  atropine,  are  apt  to  bring  on  an  acute 
attack  in  those  otherwise  predispoaeil.  Its  subjects 
are  often  gouty.  The  different  theories  as  to  the  patho- 
logical origin  of  glaucoma  cannot  be  disuasaed  here.  The 
fundamental  aim  of  all  such  theories  is  either  to  explain 
s  hypersecretion  of  the  intra-ocular  fluids,  or  to  account 
for  their  abnormal  retention  within  the  glob& 
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TronlmcDt* — Irideclomy  gives  mucli  the  mort 
aatisfactoiy  vesiilta,  and  often  attbrds  permanent  relief. 
The  iiicisiou  should  lie  made  well  behind  tlie  apparent 
oomeal  margin,  and  the  excised  piece  of  iris  removed 
well  up  to  its  ciliary  attachment.  This  operation  is 
particularly  indicated  io  all  acute  and  subacute  cases, 
and  should  be  perfonned  at  the  earliest  possible  op- 
portunity, Wlien  a  painful  glaucomatous  eye  is  per- 
manently blind,  iridectomy  may  be  done  for  relief  of 
pain,  but  enucleation  is  usually  preferable  in  such 
cases.  In  true  chronic  glaucoma  treatjnent  is  oft«n 
of  no  avail,  but  even  hei'e  iridectomy  is  always  worth 
trying,  as  it  is  more  likely  than  anything  else  to  give 
relief.  Some  surgeons  prefer  sclerotomy  in  tliia  form 
of  the  disease,  the  operation  consisting  practically  in  a 
large  incision  through  the  anterior  part  of  the  scle- 
rotic, without  iridectomy.  Eserine  is  often  service- 
able by  keeping  the  tension  temporarily  diminished  in 
the  more  acute  cases,  when  for  some  reason  iridectomy 
most  be  defended.  It  may  also  be  used  in  chronic 
forms  as  a  preliminary  to,  or  imitead  of,  operation.* 
Eserine  should  always  be  employed  as  a  prophylactic 
agent  for  the  one  eye  wlien  the  other  requires  opera- 
tion fo?  increased  tension  ;  in  such  a  case  it  is  suffi- 
cient t«  use  it  just  before,  and  for  two  or  three  days 
Bubsei^uent  to  the  operation.  In  all  cases  of  glaucoma 
rest  must  be  insisted  upon,  eri'oi-s  in  diet  avoided,  and 
causes  of  mental  encitement,  as  far  as  possible,  re- 
moved. Atropine  and  similar  mydriatics  must  never 
be  ubed  whore  a  predisposition  to  glaucoma  exists,  still 
less  when  the  disease  is  actually  present 

*  In  glancomai  T  huTe  found  a  lalution  containjag  Eaerine  and 

cocaine  xerviceabla,  the  latter  (by  ita  stimnlaat  action  on  the  sym- 

]*thetic  nerves)  presumably  preTentine  tha  internal  vancuUr  con- 

aestion   nsually   caused  by  eierina.     Such  dilatation  of  pupil  lu 

:aino  would  naturally  cautHi^  in  readily  oTorcome  by  tct^  weak 
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Errors  of  Repractios  and  Accommodation. 

Tho  eye  sees  by  virtue  of  tlie  raja  of  light  which 
liave  passed  througli  its  pupil  and  reached  its  retina. 
For  the  formation  of  defined  images,  it  is  necessary 
that  the  rays  coming  from  an  object  be  accurately 
focussed  on  the  outer  segments  of  the  rod  and  cone 
layer ;  the  normal  or  emmetropic  eye,  ■with  relaxed 
accommodation,  is  such  that  parallel  rays  are  so  fo- 
fiussed.  In  myopia  the  retina  is  placed  too  far  back, 
ij»  that  parallel  rays  come  to  a  focus  in  front  of  it,  and 
the  resulting  retinal  image  is  consequently  ill-defined. 
In  hypermetropia,  on  the  contrary,  the  anteroposterior 
Measurement  of  the  eye  is  too  short,  bo  that  the  rays 
to  their  focus  when  they  reach  the 
aentient  I'etina,  and  a  blun-ed  image  is  again  the  i-e- 
Buit. 

The  raya  coming  from  every  jioiut  of  an  object  are  divergent, 
but  when  such  object  is  situated  at  several  feet  distunce  from  the 
eye,  tho«e  passing  through  tbr  pupil  may,  for  all  jjraetical  pur- 
poses,  be  considered  parallel.  It  is  usual  to  place  oui  test  object 
at  ax  metres  (or  twenty  feet)  in  testing  the  refraction  of  the  eye 
Bt  rest.  To  be  accurately  Been  by  the  average  eye,  an  object  must 
be  of  Bucb  a  size  that  it  subtends  an  angle  of  five  minutes,  the  apei 
of  the  angle  being  utuated  near  the  posterior  pole  of  the  lena, 
wbere  the  rays  coming  from  all  eccentric  points  of  tbe  object 
croM  the  piinoipal  aiis.  The  teat  types  usually  employed  (Snel- 
len's) are  made  on  this  principle,  and  we  eipress  the  visual  acuity 
(T)  by  a  fraction,  the  numerator  correspondine  to  the  distauoe  (in 
metres  or  feet)  between  the  patient's  eye  and  the  test,  tbe  dcnomi- 
Dator  being  the  distance  at  which  the  type  ought  to  bo  dirtin- 


EUiibed  by  the  normal  eye.     Thus,  with  normal  vieion,  V  =  |  (or 
^"'   ■  itif  th  "     ■  ■  '"  ■  '■ 

<r  iV*^h  of  normal  vision.     Each  eye  must  always  be  testeif 


Is),  but  if  the  smallefit  ty|ie  read  at  six  metres  is  that  which  oneht 
to  ho  distingnished  at  twelve  or  at  sixty  metres,  V  —  A  or  A ; 

J,e,„ioc,^"-  -' "--      "-- ■-' ^-'-— -* 

■epaiatety. 

We  cannot  here  consider  the  tubjeot  of  optics  further  thnn  to 
remind  the  student  that  an  ordinary  convei  or  +  lens  renders 
divergent  rays  less  divergent,  parallel,  or  convergent,  according  to 
the  amount  of  the  divergenoe  of  the  original  rays  and  the  streiu;tli 
of  the  lens.  Eays  already  parallel  it  brings  to  a  focus  at  a  dis- 
tance vaiying  inversely  with  the  onrvature  of  tho  lens.  By  in- 
orea^g  the  onrvature  of  a  Icni,  therefore,  we  augment  its  effect 
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on  divergent  rajs,  ai 
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nLjg  Huunur.  jui  uruuiurjr  uoncava  Or  —  luu  inoreosu  the  divcF- 
ganae  of  alteadj  divorgeut  rays,  and  makes  paraUal  raysdiTerge  ail 
if  cortiing  from  a  point  in  front  of  the  Lena  ;  tlie  iutorral  batween 
tMa  point  (or  virt^mi  focua)  and.  the  lena  is  the  focal  diatonce  of 
the  lens  in  quaation.  A  lena,  whose  focal  digtanoa  ia  one  laetre,  ii 
sailed  ono  dioptre  (1  D],  and  is  the  unit  of  the  tnetrie  qfatom  now 

Seuerallj  adopted  ;  a  lens  of  two  dioptres  £3  D)  is,  therefore,  twice 
lie  strength,  or  oae-h&lf  the  focal  diatanae. 

Emmetropla  (E)  and  presbyopia  (7>r). — Wei's 
it  not  for  the  power  of  aucommodation,  the  normal 
eye  would  be  incapable  of  seeing  near  objects  dis- 
tinctly, as  the  rays  would  be  too  divergent.  By  the 
action  of  the  ciliaiy  muscle,  howeper,  the  curvature  of 
the  crystalline  lena  can  be  increased,  so  that  rays  of 
very  considerable  divergence  can  he  brought  to  a 
focus  on  the  retina,  Tliis  temporary  increase  in  cur- 
vature {or  accommodation)  is  dependent  on  the  elas- 
ticity of  the  lens  substance,  and  diminishes  with  age, 
Whenever  it  hae  failed  so  much  that  objects  must  be 
placed  at  nine  inches  or  more  from  the  eye  so  as  to  be 
clearly  seen,  the  condition  of  presbyopia  is  said  to 
exist,  and  the  increased  curvature  required  must  be 
artificially  supplied  by  suitable  convex  glassea  Pres- 
byopic glasses  of  Id  are  necessary  in  the  emmetropic 
eye*  at  about  45  years  of  age,  and  they  require  to 
be  increased  by  about  Id  for  each  iive  years  of  life 
up  to  the  age  of  60,  and  afterwards  fay  0'5s  for  each 
subsequent  five  years. 

Hypernietropia. — Although  all  objects  must  ap- 
pear indistinct  to  the  hype  rmetrope  with  relaxed  accom- 
modation, he  is  able  to  see  distinctly  by  an  efibrt  of 
his  ciliary  muscle  provided  he  be  still  young  and  the 
hypermetropia  not  very  large  in  amount  Some  such 
effort  ia  necessary  even  for  distant  objects,  but  a 
greater  is  required  for  all  near  vision.  In  as  far  as 
convergence  and  accommodation  are  naturally  consen- 
taneous acts,  such  a,  hyperraetrope  is  apt  to  develop  a 
convergent  concomitant  squint,  and  a  continuance  of 
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Ijie  accommodative  eQ'ort  leads  to  fatigue,  Biipm- 
orbital  headache,  and  occasional  blurring  of  images 
from  failure  to  maintain  the  accommodation  neces- 
sary. The  glass  suitable  for  such  an  eye  is  a 
convex  one,  of  such  a  strength  that  paraUel  rays 
■wU!,  by  its  aid,  be  focussed  on  the  retina  without  the 
use  of  accouuuodation.  To  overcome  all  action  of  the 
ciliary  muscle  in  young  people  it  is  necessary  to  use 
atropine,  but  the  full  coiTection  found  under  its  use 
should  not  be  ordered,  a  glass  of  1  D  less  than  this 
being  most  suitable.  The  hypenuetrope  should  wear 
his  glasses  constantly. 

IHyopia.— For  distinct  vision  tlie  object  must  be 
comparatively  near  the  eye,  so  that  the  rays  coming 
from  it  and  passing  through  the  pupil  have  such  a 
divergence  tlwit  they  will  be  focussed  on  the  retina. 
Distant  objects  can  only  be  rendered  distinct  by  the 
aid  of  ft  concave  lens,  and  the  weakest  that  will  give 
this  result  must  be  the  one  ordered.  Should  there 
be  insufficiency  of  the  internal  i-ecti,  prisms  with  their 
bases  inwards  are  often  very  serviceable  for  near  work. 

ABtigmadsm,  —  In  regular  astigmatism  one 
meridian  of  the  eye  is  of  less  refractive  power  than 
any  other,  and  at  right  angles  to  this  is  the  meridian 
of  greatest  refraction.  If  one  meridian  be  emmetropic 
while  the  opposite  is  myopic  or  hypermetropic,  we  have 
respectively  simple  myopic  or  simple  hypermetropic 
astigmatisiu.  If  both  such  meridians  be  unequally 
myopic  the  condition  is  called  compound  myopic 
astigmatism  ;  if  both  be  unequally  hypermetropic  we 
have  compound  hypermetropic  astigmatism.  Again, 
if  one  meridian  be  hypennetropic,  while  that  at  right 
nngles  to  it  is  myopic,  the  case  is  one  of  mixed  astig- 
matism. The  consequence  of  aatigraatisni  is  that  no 
object  is  seen  with  perfect  distinctness,  but  any 
straight  line  will  be  comparatively  well  defined  if  at  a 
suitable  distance  Jrom  t/ie  eye.     The  correcting  glass 
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required  is  a  cylindrical  one  (+  or  -), 
spherical  in  addition  wliere  the  astigmatism 
pooud  or  mixed. 

Affections  of  Ocular  Muscles. 

GoDvergcDl  strabisniiis  of  a  concomitant 
nature  has  already  been  mentioned  when  considering 
hypermetropia.  It  usually  first  appears  in  eHrly  child- 
hood, and  may  only  be  periodic,  or  worse  during  strong 
accommodative  eSbrts,  but  sometimes  it  is  constant  in 
presence  and  in  degree.  If  both  eyes  see  equally  well, 
it  is  often  alternating,  aSecting  sometimes  one,  some- 
times the  other  eye.  In  the  constant  form,  diplopia 
is  generally  avoided  by  a  mental  suppression  of  the 
image  from  the  squinting  eye,  which  latter  conse- 
quently becomes  defective.  Occasionally  the  squint 
disappears  spontaneously  after  some  years. 

Trtaimeni. — The  glasses  required  for  the  hyper- 
metropia are  usually  sufficient  to  prevent  a  concomi- 
tant squint  if  given  sufficiently  early.  When  ' 
squint  persists,  however,  after  using  glasses  for  so 
time,  one  internal  rectus  should  be  divided,  and  i 
this  be  insufficient  the  other  eye  may  also  be  operate 
on  some  weeks  later. 

Divergeut  strabismus  not  infrequently  o 
in  myopia  from  insufficiency  of  the   internal  i 
here,  again,  diplopia  seldom  eKists  when  the  squint  {■ 
constant     The  treatment  consists  in  giving  the  reqi 
site  glasses  and  dividing  one  or  both  external  rec 
Divergent  strabismus  also  often  affects  an  ey 
vision  is  defective,  as  fi-om  corneal  opacities. 

Ocular  paralysis.  —  Paralysis  of  the  nerre 
supplying  the  exCrorocular  muscles  leads  to  strabismut 
and  to  diplopia,  which  latter  is  always  more  trouble 
some  when  the  strabismus  is  slight,  i.e.  when  tli 
double  images  appear  close  together.  The  false  imaf 
i  always   displaced    in    the   direction  in  whidi  1 
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a  muscle  would  act  were  it  not  paralyaed.     The 
Btrabismus  is  due  to  the  unopposed  action  of  the  sound 
muscles.     Such  a  pai'olyBis  is  usually  uni-ocular.    The 
whole  of  the  tliinl   nerve  is  seldom  equally  affected, 
1   branches  generally  Buffering  niore  than 
IUhe  others.     Very  rarely  we  get  all  the  extra-oeular 
■  teuscles  paralysed  {op/U!talmoplei/ia  externa)  in  both 
ea. 
I^ai-ali/als  of  the  intra-oculitr  viusckn. — The  iris 
l/Qihincter  and  dilator)  and  the  ciliary  miisule  may  be 
^ected  separately  or  together.     In  third  nerve  par- 
ilysis  thesphincter  iridisand  ciliary  muscle  are  usually 
Jl»th    affected.      Paralysis   of  all  three    intra-ocular 
WjBaasaleB(ophthalmoiilet/ia  ini«mo)ia  occasionally  found.. 
Cdiwea.— Syphilis   is  a  frequent  source    of   the.se 
iffectiona,  eitlier  by  a  periostitis  (at  the  base  of  tlie 
Kskult   or  at  the  sphenoidal  fissure)  or  liy  guinuiata 
I'Aoniewhere  in  the  course  of  the  nerves  or  at  cerebral 
oenti-es.     Otheroauses  are  meningitis,  orbital  or  intra- 
cranial  tumours   aud  fracture  of  the  skulL       Some 
cases  are  said  to  be  rheumatic  in  origin.     Paralysis  of 
the  ciliary  muscies  (cyoloplegia)  is  not  uncommou  after 
diphtheiia.     In  an  early  st^tge  of  tabes  dorsalis,  t«m- 
j  porary  localised  extra-ocular  paralyses  are  sometimes 
(;Observed,  and  in  a  later  stage  of  this  affection  we  get 
I -a  form  of  iridoplegia  in  which  the  pupils  do  not  re- 
■■actto  light,  but  still  contract  on  convergence  of  the  eyes. 
Treulment. — Where   syphilis  is  a  possible   cause 
}   should  give  a  course  of  mercury  and  iodide  of 
'  lJ0t«.s3iuni.     Galvanism  may  also  be  employed.     In- 
stillation of  a  weak  solution  of  oaeriiie  (f  or  1  gr.  to 
the  ounce)  is  useful  in  post-diphtheritic  cydoplegia.     In 
some  incui'able  cases  the  diplojaa  may  be  prevented  by 
the  use  of  prismatic  glasses,  and  the  pupil  may  be 
restoi'ed  to  ite  normal   size  and  the    ciliary  muscle 
stimulftteil  by  a  solution  of  eserine  of  an  appropriate 
BtrBDglh  acuording  to  the  effect  desired. 
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Kyslagmns,  or  involuntary  osciJlation  of  tihe- 
eye-bali,  may  be  vertical,  horizontal,  or  rotatory.  It  ia 
generally  due  to  congenital  or  early  infantile  defect  of 
vision,  anil  usually  affects  Loth  eyes.  It  is  also  occa- 
sionally found  in  coal  miners,  probably  from  the  com-- 
bined  induence  of  insufficient  light  and  of  a  con[itantl7 
strained  unnatural  position  of  the  eyes  when  at  woi^ 
This  latter  form  may  be  curedby  change  of  employment 
but  ordinary  nyBt,:i[;iiius  doea  not  yield  to  treatment 

Diseases  or  the  Orbit. 

Perlostitia  usully  affects  the  orbital  margin,  and 
is  most  common  in  strumous  children ;  sometimes  it 
is  due  to  injury  or  syphilis. 

SymptOTus.  —  Dull  jiain,  circumacribed  swelliug 
with  redneSH,  and  much  tenderness  to  finger  pressure. 
At  first  the  swelling  is  hard,  but  it  usually  softens 
later  on  the  formation  of  pus,  and  on  puncture  bare 
bone  may  be  detected  by  the  probe.  If  the  disease 
be  deep  in  the  orbit,  the  general  symptoms  are  more 
severe,  and  the  eye-ball  is  pushed  forward  or  disjilaoed 
laterally. 

Course. — As  a  rule  such  cases  do  wcl!,  but  some- 
times deeply  seated  periostitis  or  caries  may  cause 
optic  atrophy,  or  even  endanger  life  by  the  infiamma- 
tion  spreading  to  the  meninges  or  causing  venous 
thrombosis. 

Treatment. — Po»lticing  or  hot  fomentations.  Eki-ly 
evacuation  of  pus.  Constitutionaltreatment  as  indicated. 

Orbital  cellulitis. — Syrnptotm. — Froptosis  and 
impaired  movements  of  globe,  conjunctival  cbemoHia, 
redness  and  swelling  of  lids  ;  severe  localised  paiu  and 
general  fever.  On  pus  forming,  we  find  a  circum- 
scribed, fluctuating,  conjunctival  bulging.  Souietiniea 
we  get  optic  neuritis,  or  even  purulent  choroiditis,  and 
}  rarely  we  may  have  pytemia  or  purulent 
meuingitia 
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Catiaea.  —  Wounds,  spreading  of  inflammation 
from  a  neighbouring  cutaneous  erysipelas  or  from 
caries.  Sometimes  it  is  metastatic,  aa  in  splenic  feyer, 
glanders,  or  pytemia. 

Treatment. — As  of  last  affection. 

Tnmours  in  this  situation  usually  cause  prop- 
tofiis  and  impvirmeot  of  ocular  moveuieate,  and  often 
lead  to  papillitis  or  optic  atropL)'.  Both  orbits  a 
rarely  affected.  The  primary  tumours  are  cystic 
(dermoid,  cyaticercus),  sarcomatous,  bony  (ivory  exos- 
tosis), and  vascular.  In  the  vascular  variety  we 
uamdly  get  a  bruit  heard  over  the  orbit  and  adjacent 
part  of  the  skull,  and  often  visible  pulsation.  The 
secondary/  tumoura  arise  in  the  globe  itself  or  in  the 
neighbouring  parta  Many  of  the  vascular  tumours 
here  are  inti-acranial  in  origin,  the  most  common  being 
arterio- venous  aneurism  from  rupture  of  the  internal 
carotid  into  the  cavernous  sinus,  generally  caused  by 
fracture  of  the  base  of  the  skull. 

Treatnienl.  —  Cysta  may  be  evacuated  by  free 
cision  (after  needle  puncture  so  as  to  eliminate  the 
remote  posstbihty  of  its  being  an  encephalocele). 
Exostoses,  when  not  attached  to  the  thin  upper  wall, 
and  wlien  their  base  is  narrow,  may  be  removed. 
Malignant  tumoura  should  be  removed  early  along 
with  the  eye-ball  and  all  the  orbital  contents,  and 
cliloride  of  zinc  paste  then  applied.  In  many  vascular 
tumours  ligature  of  the  common  carotid  is  advisable  ; 
digital  compression  may  be  tried  as  a  preliminary. 
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